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PAlfT I. 

HISTORICAL ACCOUNT OF THR RISE, PROGRESS, AND 
PRESENT STATE OP THE CULTURE AND MANUFACTURE 
OP BILK. 


CHAPTER 1. 

<llISTORy OP SILK, tub period when silkworms 
WeAe FIIAt INTRODUCED INT<f EUROPE. 

TIME or 11% I.AJ^ItST L'SE lr^C^aTAN. -j- FIRST PRODUCED AN® 
ADOPTED IN TIIWEAST.* — CR^NA '^RE COUNTRY OF tAk SILK- 

W'U|^A% THE RES OF THE A\T:ir.NTS»THK CHINESE OF ’^IF. 

MODERNS. — MEK MA NlIDtCTURET) AT AN EARLY PERIOD IN’ 

TirrjsffvNji OFfCos. — i u mors process. — sjlk among the 

PERSIAN SPOILS ACQUIRED IIY ALFXANDER Tl^E GREAT. 

ARInTOTLE’s description OF THE BQMKYX. — ABSURD NO”IONS 
or DlIFERENT WRITERS.-* SILK HIC^ILY PRIZED HOi^E. — 
MARCUS ANTOMIKJS SENDS AMBASSADORS T* CHINA. —•PERSIAN 

MONOPOLY. — ATTEJIPTS OF JUSTIMAK TO DESTROY THIS IIIS 

FAILURE, i- INTRODUCTION <W THE SILKWORM •STO filpNSTAN- 

TIKOPLE IMPERIAL MANUFACTiJrF. — f SILKWORMS Sl'CL\:SS- 

rULLV REA#feD IN OTHER PARTS OF GREEC% — SURPRISifoF 

TiA SOGDIAN ambassador. DESTRUCTION OF MULBERRY 

«REES IN CHINA. * * 

Silk, and the many tcxtuiDS wrought from thi# beau- 
tiful imterial, are sJ universally and familiarly Jlnownj 
thftt the peculiar Lianner of its production^cannot fail to 
be a subject of interesting investigation. 
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• 

• It is ^wonderful fact, thafl^ejthick velvet ^nd the 
stiff btocade, the thin gauze* in|' the delicate blonde, 
should all be formed frdm the prAuct bf the labour':; of 
a little worm ; and we are irresistibly prompted to en- 
qftiie howtsych results are acedhiplished. * • 

^ To trace from their origin the progressive steps 
which man has ^ctaptdil to his Rse the vafious produc- 
tions of nature, is rarely pc*ssible. AU> thaf can be^col- 
’Itcted concerning severad of the Important arts of life is, 
that they have flowed to us fJom ’thfi ritet, and that 
many among them have iss’ied from China in a state of 
comparative perfectness. This is particularly the case 
with tiie subject of our pre .ent enquiry. 

It is impossible to dx die period when man first di- 
vested the chrysalis of its dwelling, and discovered that 
the little yellow ball, which adhered to the leaf of the 
mulberry tree, could be e\ olved into a slender filament, 
and thence be made to form tissues of endless beauty 
and variety. From a certain point, wc can trace the 
progressive improvements of the silk manufacture, but 
seek in vain for authentic information respecting its 
^ earliest origin : and, while compelled to assign the merit 
of this to the Chinese, we cannot account for tlie degree 
of excellence which th^ art had attained previo.*s to the 
time when even the existence of the materiel became 
known in the West. This proficiency alone, however, 
affords sufdcicnt proof that the manufacture was of no 
recent or gin. The manual arts arrive at perfection by 
very slow degrees. Improvements r.,sulting from in- 
vention, as distinguished from imitation, are seldom 
rapid J and if thi" position nold good as a general prin- 
ciple, it is more especially applicable to labours unas- 
sisted by any save the rudest macliinery, and practised 
by a people who, so far at least as we are informed, 
could derive little aid fiom science. 

Notwithstanding these disadvantages, the Chinese, in 
•the remotest ages, produced sugar, silk, and many other 
manufacture’’, with a degree of excellence which even 
no4 is scarcely surpassed. Yet while other nations have 
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been rftpidly ailvan«ljjff*in knowledge, they re- 

mained BtatioMary. fUebarred frdm intcrcourft* with 
tli^r kind, less !)y th '4 obstructions wWch they raised' to 
tlie ingreSli^ of stranger^ than by the vanity which led ^ 
them to make* so false an Estimate of othei« nation^* this 
4 *xtraordinary people ^rew upon th(^ resources of thci|; 
own intelligence for discovtries tlie m(^t ifnportj^nt, and 
pusfiued diem to useful Bend v^th in^astry the most 
persevering. ^ Their iifthist^y remains^^hut the inteHi- 
gcnce ti) which it 'owe A its priiic\pal value appears to 
have been arresfed.* , Ifi the faculty ^f imitating, they* 
arc still considered unrivalled ; hu^ this is S lyiality 
which would seem to plac(^them in the tjain of othgj 
nations, rather than as taking dfh leacf in discovery ana, 
civilisation. 

The first introduction of Indian luxuries to the know- 
ledge of the ancients, vras •accompanied by the moft - 
fabulous accounts of the regions of their product! on,, and 
gave occasion for inan^ absurd speculations. 1 'his stat% 
of ignorai^e wa^ no doubt, in a great part owing to 
the peculiar policy of the Chinese, wlTo, habitually 
exceedin^y jialous of all other people, enveloped tl» 
practice of theii« various arts in* so much mysteFy, that 
stratagem was often baffled in ,the eitdeavour to unrairel « 
it, leaving us ^indebted ^br the alisclosurc to^ fortuitous 
, circumiitances, ^ 

In the attempt here made 4 ) trace, frSm the <lark 
ages of antiquity to the present time, tlie piygrcss of a 
trade and manufacture so widely difibsed ovef the ci- 
vilised wo 3 ild as those of sjjk, cbronologicqj order is fol- 
lowed as closely as the nature of the f nqniry wiD* peianit. 

Reasons Already stated lead us to consider it probSlble 
that the inhabitants of CJhiqa enjoyed, the use of silk 
from a period greatly anterior to ifs introduction else- 
where. By the writteii records of that country, we are 
told that the art of conveFting to their owm afTvanta^e 
tbe lafiouie of the silkworm was known and practised 
among them 2700 years before th^ cbiivnencemtmt of 
A. • 
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4 SILK MANUFACTURE. PABT I. 

the phris^an sera. Their most anoient authorities re- 
present 4he empresses of China surroivniedt by their 
women^ engaged «in the '.occupatitins of hatching and 
^ rearing silkworms^ and in weaving tissues ^oih their 
prodpce. To^ the empress See^ling-shee^ theVconsort Ox 
Hoang-tee^ is ascribed the honour of having first oIh 
served fhe siEc prohucCd by dhe worms^ o^ unravelling 
their cocoons^n ^d of^ working the fine, filaihent intp a 
web pf cloth. ••If. ' 

Silk is described by the ancienis as ccfming first from 
i^erica pr Sereinda, ^nat ^artcof dn^ia winch lies beyond 
the Ganges. Ser^ is t)^c designation given by the 
Greciks 'and Romans to the ^ople who inhabited those 
i^mote regions^ and SertSfiida is^ apparently^ a compound 
of Seres and Jndi. The latter is a general term^ applied 
by the ancients to all distant nations^ with as little pre- 
t ckion as India is now used ^)y modem Europeans. 

Itjs now so generally admitted that the Seres of t^e 
fpcients are the Chinese of the moderns, that it is un- 
necessary to enter into any c^scus^ion in proof of this 
belief. Se is the fiame for silk in the Cninese language ; 
this^ by a faulty pronunciation^ not uncoipmon.in their 
frontier provinces^ acqujred the finftl i^hus dianging 
^ thcr word into Ser^ the vely name adopted^by the Gr 4 ?eks. 
We can^ therefore^ hardily do\ibi. that these obtajned the 
name^ as well as the material itself, first from Cl^j^ha. 

The laboiirs of the silkworm, whose ^|>roduce holds so " 
imporj^nt a place amdng the luxuries of modem life, 
were, undf the tnme of the emperor Justinian, wholly 
confined to China. Long before that period^ however, 
not pnl;^ were neahpfactures bf silk introduced among 
the nations which then engaged in commercial pursuits, 
but the raw material gave emplopnent to extensive ftia- 
nufactories in Persia TyK;^' Berytus, and elsewhere. ' 
The celebrated historian An^nianus MarceUinus de- 
scribes* die Seres as a sedate and gentle people, who 
atoid aU, contentions with neighboufing nations, itnd are 
therefore excixRit from the miseries and alarms of war* 
£ein^ without the nVessity for using offensive^ weapons. 



CHAP. I. 


HISTORY OF SILK. 


5 


they ase even unacquainted with them. Bfessed^witli a 
fertile soi^, anf a delr#ioi(S and salubrious clim^C; they 
ase^ represen led as parair^ thei^ happy dflys in the most 
perfect* tranquillity aAd delightful leisure^ amid shady ^ 
groves fan|le^ by gentl# breezes^ and prodqping fleeces 
of downy wool^ which^ after being sprinkleci wfth trater^ 
Ys combed o^ in th^fingst tbreadb and woven into 
sericum.* • . _ ^ • • * • , 

* Marcellinus prdbeedt«to describe the ISeres as Ijeing 
content .witj^* their. ow]\ felfcitous condition^ and* sa re- 
served in tbeiraintercoiprs^ with fhe rest of mankind^a 
that when foreigners venture within tHeir boiftdaries for 
wrought and unwrought siHj^ and other valuable ar1;icles^ 
they consider the price offered is silence^ %nd transaof 
their business without exchan^ng a word ; a mode of * 
traffic which is still practised in some eastern countries. 

In the island of Kos^ sigiated in the Archipelago^ 

^ silk was manufactured at a very early period. Aristotle 
relates, thdX homhykia, or the stuff produced from‘tho^ 
iKmhyx (the silkwornf), was re-spun and re-wove by 
the industiYbus wdmen of tfiis island. HPamphila is cele- 
brated as the inventress of thi| process. She unwb'^ 
the precise ma^rial no recomposS it in her loom into 
fabriq^ a idbre extended texturei^* thus convCrtjpg 
the sub|^antial silks of Sefes into thin transparent 
gauzes obtainitTg in measure what was* lost in sub- 
*8tance. Attempt! have been made to rob the inventress 
of all the merit belonging to thT« process, by identify- 
ing the bombykaa with the raw matqnal^ wniqh^ it is 
said, Pamphila and her nymphs procured from Seres, 
and spun and wove into seficum or *But the fact 
of the rewe%ving rests upon too good authority tOsbe 
doubted. It will be seen that the Romui ladies subse- 
quently adopted this PamphilikA pro(|»s.* 

Pliny asserts that ohe^bombyK was a native of Kos; 

' but it is not probable thaa the women of tha^ island 
would, 4n such case,4iave recourse to the laborious opei^ 
atYon of converting foreign finished goods igto threads for 

• •NoteR .* * * 

IS . 
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their ^wn weaving. It is, tbetcfot^ only reasoivible to 
suppos(^ thaj; whatever manuf;ft:tif|i3 was ^arri^l on from 
the raw mal^efial, was, •like tl^at^of 'jiyrc or ISery^s, 
composed of uiiwrought silk imported from tl)f Kast. -It 
istfnentionqfl both by Theoph»i*Js and Zotiayis, the By- 
zantifle historians, that before silkworms were brought 
lo Constantinople ^n ^le m^ddlf of tlie sixth century* 
no person ii\ liiat tapital Ignew that sijk was produced 
a worm ; sP tolerably strong* gvid A cc that none wefre 
reasetf so near iS Constantinople^lis Kosf^ 

• Among all the ri(?li Inat^isjs gathered from various 
countnoe for the ^inbellislsmcnt of the celebrated temple 
of Solomon, no mention made of silk, 'fhe costly 
Vloths used*at its dec^cation, ami appropriated to the 
' service of tlie’priesthood, are described as being of the 
tiiicst linen. In Jerome’s translation of the Bible, we 
iind sericurn enumerated iljnong other articles of com- 
merce sent to Tyre from Syria, 588 years before Christ. , 
^The supply must, however, have been exceedingly scanty,* 
since, on the rebuilding of the trtnple, which was com- 
pleted sixty-four* years after the lastAncntidiied period, 
records of the Jew^s .iiiakc no mention of J^ie substi- 
tution •rd’ silken forhneii fabrics, *as might reasonably be 
eiy^ccted among a^peoplt* wfio introduced so mu«l^ mag- 
nificence into tlicir re ygiou suites. ^ 

The vif’torfous army of Alexander thC Great hrought 
home,.amoi^ other eastern luxuries, brought silks fronf 
Persia, ^liis amhitiiTus conqueror, wdiile eagerly intent 
upon addmg to dominions, was desirous also of ex- 
tending the boundaries of knowledge ; noj forgetting, 
amid his iifsaiiabje lust o^ empire, the more rational 
cownsels of his learned preceptor, ArisUtle, that he 
should explore the arcana of nature. To facilitatfc this 
object, Alexander tpok vFllh him, in his Asiatic expedi- 
tion, lOOO^incn, whose sole employment it was to collect 
animafs, either by fishing, hunting, or hawking : these 
tvere, f/om time to time, carefully transmitted Mbr the 
inspection of ^the philosopher ; and for his further en- 
\:our?igement in ihtf ^prosecution of Ids enquiries,^ Alex- 
• NoteC. 
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ander»presented hip» with the sum of 80(T talei^ts. So 
well did* Aristotle (r4ail* himself of these oppgrtunities 
avoided by hi^ royal pppil^ tlAt although his writings on 
natuvU l^story are the most ancient extant, they are yej * 
<ound to Jie tnore corral than those of ma^y wlio^wrote • 
at later periods on that branch of science. • • 

Aristotle.certainly ^iv^ the best* account of the silf- 
wgrm thaf is to be found any Irfcienk^ author, describ- 
ing it as a borneh warm, which passes*thrQUgh se\e]‘sil 
transforrnaJtTonS, and j[^oduces bombyl^a. It is remark- 
able, however, <hat,^ aUhopgh hrifliute in his description 
of the worm, he yet fails to ^ndic^fi the ctfbntry of its 
origin. • • * ' 

Pliny, whose writings afford evidenc# of so mnffh 
erudition, has given an account of the silkworm whicfi 
greatly varies from that of the Grecian philosopher. 
Assyria is assigned by the ^man naturalist as the native 
country of the bomtyx; and he transplants Pamphila and 
her manufacture to^Ceos, an island on the opposite side 
^f the iEgcan Sea, nf'ar to the coast of Attica. He tells 
us, that fhe stuff’ which tlie women fff Rome unravelled 
and wqye anew, was made /rom a woolly subsffiff|«, 
combed t)y tIie^eres*from the^ leaves of trees, nnd that 
drapciics forfticd of this material «were imported from 
the country of the SerA.^ * ^ 

TKy^ing a period of nine centuries foKowfhg the time 
of Aristotle, vjffious writers* asserted thaft sericum was 
made, either from fleeces growing upon treej, ^ 

Vell^aquc ut foil is dcpcctant tenufe Soros, — ’’•p 

from the* hark of treesf or from flowets. V^itli that 
confusion ^f ideas which was unavoidable in atteifjjiting ^ 
to» describe what they did not understand, these writers 
mingled together what they«had l^anl or read of silk- 
worms feeding on mulberry leaves, with c«tton growing 
upon shrubs, with flalc, with coir, or the irmer rind 
of the cocoa-nut. t Some few authors came noiirer to^he 
•truth, and stated, that the silken filament w^as obtained 
» * Note D. * t Virgil. • 

• B 4 • 
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from species of spider or beetle. So slowly was the 
truth' or^ &iis point disseminated,^ even ajnonf learned 
men, that Isidoius,. bisho^L of Hjispalis in Spain, though 
lived a century after me introduction into ^uinpe of 
silk;vorms and the manufactura ^f silk, was 'wholly ig* 
norant upon the subject, and servilely copied Pliny ; so 
pi'one is the sclv>lar hO obtain his inmimation from books, 
rather than to^asek ihi; accurate ideas in thu study of 
thiifgs. ^ 

Sil^c tvas very little known in Europe before the reign 
0^ Augustus, and, during a Jon^ succeeding period, if; 
remained '^xwremely'cpstly only a small quantity reach- 
ing the imperial city, by a circuitous and expensive land 
aiid water carriage ^ 

^ In the reign of Tiberius the use of oriental sericum 
was appropriated in Rome wholly to women of rank. 
Mqn were restrained by a laiv of the senate from cloth- 
ing themselves with such effeminate apparel. This pro- 
hibition did not indeed prevent their using, during the 
heat of summer, the lighter and inferior fabrics of Cos,’ 
notwithstanding the disapproval of the graver people, 
wljose frowns proved of liftle effect in counteracting the 
incitements of vanity. The extrefne ^»slightness and 
transparency of theso textures, which were also adopted 
by such females as couy not^t'oeure the more costly 
stuffs, furnished occasion for the censure and ridicule of 
the moralists knd satirists of more than a century.* 

Further tp gratify thfr tastes of those whose circum- 
stances did not allew Uiera to adopt the' use of so ad« 
mired a material of dress, a fabric was invented, in 
which^ the costly filahsent was interwoven with a cheaper 
matenal. This manufacture was called siiXt-sericum, 
and was worn indiscriminately by males and females. 

The accumulating wealth^and increasing luxury of th6’ 
Roman people caused the demand- for silk manufactures 
to increase faster than their supply, and their price be- 
cariie exo'xbitantly high. In the second cen^ury^ the 
emperor Marcus. Antoninus sent, on this account, am« 

. •Note EL * 
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bassadors to Chinsj jxi oiider to open a more* direct com- 
mercial iii|j;erco|ir8e wAh that country.* Th^^mbas- 
sadors proceeded to th^r desfinatiom by the way of 
Egypt anc^ India. The annals of the Chinese historian ^ 
Ven-hien-tjlng record tUfsi embassy^ whidh dj^ notpfo^e 
• more successful than embassies to China m oflici^ days 
Have been. Jhe Persilhs yere, for &ntuiies^ the chan* 
nel ^of communmation bet\|een tlbfhe and China^ and 
thbir caravans, laden with merchandise *'trayersed .the 
whole extent V Asia, fx^m ttie Chinese hcean to the sea- 
coast of Syria. • • , • * , • 

The price of silk in Rome, ^urin^^e thiA«entury, 
must have been very high, vihen, amiil the CTossef enor- 
mities and more wanton prodigalities «f Heliogabalusf 
it is yet deemed worthy of mention and accusation, that 
he habited himself in a garment made wholly of that 
material, and which was thence called a kolo8ericum9 
. In the latter part of the same century we find the more 
prurient eniperor Au^elian refusing to tlie entreaties of ^ 
hill empress a similar hixur^, alleging that such could 
only be obtained ift exchange for its wdlght in gold.t 
The lifxuriouB habits of the Romans accompanfe^ 
them to lTyzanti]^m,* tod offered a*rich harvest ^o the 
Persiapsi which* they were lon^ enabled to reap, owipg 
to their jfnonOpoly of th# tyade*'V|pth India and China. 
This cfe|^re of dbtaining a continued supply of luxuries, 
^o which the former had been lon^ accustomed, has been 
much censured, as evincing degeneracy from the stumer 
virtues of their ancestors. It would be difficult, however, 
to show that Romans of the fifth century, employing 
their superfluous wealth in*giving a j^lofltable dfrectioif 
to native industry, while encouraging that commersial 
entei^rise to which thej^were indebted for imported gra- 
tifications, were inferior to thiir ruie forefathers, who 
followed no trade save ^hat of the sword, %nd whose 
commerce with other countries consisted in wiS*, and 
rapine, Ibid .desolation. i * 

Persia, in the prosecution of this interpiedial traffic, 

• ^Note F. ^ f Note G. 
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fuijiii^ed silks to the inhabitftnts*^f Constantinople at 
prices 9Ut of all proportion with ^leir cos^ in t^ie country 
of production/ Their tfede needed the*infusion of some 
of the modem spirit of competition, so us%lur to the 
class fOf consumers; or k^irobably ^as^rainmellcd 
Jby tlfe rfigulations and exactions of an arbitrary govern- 
nient. , * , * * i, '* 

The Romans beihj, at w^t with the. Per^iians ir^ the 
reign ^of Jjistinian, that monait^ cntleavoured to obt^n 
supplfesof In diin produce for li/s subjects through other 
•chani\fls. For tliis purpose he sent embassies to Elasbaan, 
king ofk Axuma,'^And ^{simiphapus, who governed the 
Hotnefites, in Arabia Felin, then tributary to Axuma. 
iBtimulated ty tiie dc^re of gain, these princes fell 
readily into the views of Justinian ; but, through their 
deficiency of skill and experience, were little able to ful- 
fil their commercial engagements ; and the price of silk 
rose in Constantinople to a height which obliged evcn«, 
the most luxurious in a great degree to forego its use. 
This state of privation mus^ not'be altogether ascribed 
to the external ‘relations of the imperial government. 

Phoenician manufacturers wTre still ^willjiig to sup- 
ply their silken falirips ; but JUstirian, witli short- 
sighted rapacity, •injur6d the trade, by' burthewing the 
importation with lieayy dutgis; and still more ^by regu- 
lating the* price at which merchants were allowed ^o dis- 
pose of their merchandise. The arbitrary orders of the 
emperor Jimited this'^price to a rate which, when con- 
verted into En^sh money, was equai to 4/. 1 5s, prf., 
estimated in gold, for the pound avoirdqjiois. This 
^ripe i^as really ^ similar amount at the 

ppcsent day, the value in exchange of the precious metals 
having been much reduced by tl^ greater richness 6f the 
mines since disco&red, &nd hy the superior raeth6ds 
Used for Working them. < This ^interference of Justinian 
was enforced with the greatest strictness ; the merchants 
%ngag^ in the trafRc were ruined ^ the scai;city^ of silk 
at Constantinople was converted into absolute privation ; 
and ^ the revenue of the emperor, the imprcvemeiit of 
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whicU was floubtl^ the great motive for' interference, 
suffered Jn cqpscqueiice.* • ^ * 

• The commerce of t^e RorAans w^ in this state, as 
regar(te(l^hc article flf silk, when they obtained relief in 
•n \cry ^trtordinary •acd unexpected manner. ^Two < 
Rersian monks, having been employed as^nisiionarics in 
*somc of the Christiifti (jiurches, ^-hich, according fo 
Cosmas, were .alrpdy es^ablishari'iif diferentf parts of 
<ndia, had penctfhteiiBio the country*of the Sere^ or 
China/ There* am^st their pious occupatiofisj^ they 
viewed with a#curiou% eye the Voinmon dress of thie 
Cliinese, tlie manufactures of silk^fknd th(f isjTiads of 
silkworms, whose educatioyi, either bn trees or ia houses, 
had once been considered the lal)our,of cpicens. Tltfy 
soon discovered tliat it was impracticable to transplant 
the short-lived insect, but that in the eggs a numerous 
progeily might be prescrve(}, and multiplied in a dist^t 
climate.*' ^ They observed with interest the labours of 
the little creature, and strove to make themselves ac- 
•quainted with all flilj manual arts employed in workirJ^ 
up its prdlluctiofts into so*gr^‘^t ^ variety of fabrics. On 
their return to the West, instead of communicatingitlieir 
knowledge tfiu^ acquired to their &wn countrynjen, tlTey 
progeeilcd on^'o ConstantHioj)!^. The prospect of gain, 
or, as^some have asserlfed^ anhiidignant zeal, excited 
seeinf^a luerfftive branch of commerce engrossed by uii- 
■ believing natioift, prompted them to impart to the em- 
peror the secret, hitherto so welfqireserved bjr theCliincsc, 
tliat silk was firoduced by a specie^ of wdi*nj;*and to 
acquaint him with their belief that the eggs of tliese 
might he successfully transported, ami tlit inserts propa- 
gated in kis dominions. They likewise explaingd to ^ 
Jifttinian the modes of preparing and ifianufacturing tlie 
«lcnder filament, mysierics Wthertojilto’gether unknowm or 
but imperfectly understood in JCurojJC. By the promise of 
a great reward, the monks were induced to f etuni to 
Chint, and there, with much difficulty, eludingjtlie vigil- 

* RoliLTtson'b Disquisitions on thr Commerce of India D’llerbelot, 
Bibliotli Orient, art Hmrr. Procopius, lii^. Arc^ CSibbtiii^ Dec^e 
and 4'aU of the Ilomdii Empire, viiap xL , 
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ant ,je^ou6y*of the Chinese^ they succeeded in obtain- 
ing a qq^tity of silkworms* e^gs.' These itheycioncealed 
in a hollow can&^ and at; lengthy in the ’'year 552^ coii- 
. veyed them in safety to Constantinople. The«eggs were 
hatched in the proper season by chc warmth of manure?; 
and the i^rorms were fed with the leaves of the wild, 
mulberry tree.« Tlfese worm^, ii^ due time, spun their 
silk, ana proppgated' tender ihe careful tendance of the 
monks; who also instructed the?- Romans in the whole 
process”of manufacturing their pmduotion.* . 

' The jnsects thus produced verq the progenitors of 
all the g^'n^rations^ <n silkjvorms which have since been 
reared' in Europe anS the wet tern parts of Asia, — of the 
cduntless myr'iads whos.. constant and successive labours 
are engaged in supplying a great and still increasing de- 
mand. A caneful of tlie eggs of an oriental insect thus 
became the means of estabPshing a manufacture* which 
fashion and luxury had already rendered important, aqd 
of saving vast sums annually to European nations, which 
in this respect had been sq long dependent on and 
obliged to submit tb the exactions of their oriental neigh- 
bo^rti. ^ , j, 

The desire of augmenj^ing his revenue, that powerful 
motjye witli rulers loth ancient and modern, induced the 
emperor Justinian to talcjj the inf ant manufacture into his 
own hands : it was conducted under the manageij^ient of 
his treasurer and the weavers, apparently those brought 
from Tyre e'.nd Berytus,*'as well as others instructed by 
the monk 7 >, were compelled to work in the imperial ma- 
nufactory. 

•Tl^e a^iteredT G'rcdpistances wherein the manufacture 
was ^hus placed^ wrought a corresponding akeration in 
the mind of the emperor as to tl;>,e price which it was 
fitting should be paicb by his'^ subjects for the indulgence 
of their vanify. Silks of the imp'?rial manufacture were 
sold at prices prodigiously b6yond those which he had 
formerly prohibited as excessive. An ounce weight ot 

• Procopius, Do Be'JoGothico, 1ib.lv. e.l7. Theophan. Byxant apudPho. 
ti^. TOeopnylact lib. viii.'bt apud Photium. Zonaras, vol. p. 50^edit. 



CHAP. I. 


HISTORY OF SILK. 


13 


the iabric thus n^ufactured could not* be c^t^ined 
under tht* prife of siiL pieces of gold. The article was 
thus rendered aghtfoldinore elpensi^ tlian it had been 
under the^estriction before the silkworm was introduced^ 
^Tliis was,fh^price deiHanded for common ^olours^ but 
when tinged witli the royal hue, the fabric inTmediatel^ 
*assumcd a quadruple f alug. * * ^ ^ 

JJnder (iiese. circumstaiipes of^ftiperial rapacity, the 
fiitroduction of sillwoiwis could not have*muqh benq^d 
the Roman |)co^)le. £|pt the exclusive rearing of«silk- 
worms, and th® maiiuf»ctiire 8f flieir produce, ^id not 
long remain a merely royal p^rogat^^e. Tlte tliscovery 
that the worm could condiact its lat)ours with d^*muck 
advantage in Europe as in tlie^olimcsi where it first rf- 
caine the object of human attention, was quickly made 
subservient to practical utility. The mulberry tree was 
planted with eager haste, #nd vast numbers of these 
valuable insect labourers were sooD; nourished by their 
ntitural food, successfully reared in different parts oj 
irreece, and particulaHy in the Peloponnesus. 

The deihand Ibr silk from the East diminished ; the 
subjects of the Greek emperors were no longer oblTj^ 
to have recoursg to f^ersia for a supply of this article , 
and ^h«nce a Considerable chatlge took place in the^a-^ 
turc of^the commercial fntercohrjp with India. 

The establishment of the Turkish jibwef in Asia, 

* about tHe iniddl<fof the sixth century, together with sub- 
sequent wars, had greatly interrupted the cE^avai^ trade 
between China Snd Persia. On the return of ^ace, the 
Sogdians, an Asiatic people, who had the greatest in- 
terest in the revival of th^trade, pej^tiadeft the fTu^ki^ 
sovereign, to whom they were become subject, to »end 
an embassy to Chosroes, king of Persia, to open a ne- 
gotiation for this purpose. •Mania]!, a’ Sogdian prince, 
who was appointed aiybassadar, was instructed to re- 
quest that the Sogdians m^ht be allowed to supply the 
Persians v^ith silk. aThe ambassador presente(]Jhimst4f 
Before the Persian monarch in the double character of 
merchanU and envoy, carrying witlf him many b^les df 
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silken Rierphandisc, for which he hoped to find pur- 
chasers among the Persians. But C^iosrocsi who thought 
the conveyance by v;ca to the Persian Guif more advant^ 
*ageous to his subjects than this proposed traffic, was not 
disjJoped to 4e;ul a favourable ^ar to the legrAion, and 
rather un courteously shovred his contempt of the Sog- 
dian traders. He bougltt up t^e whole of the silk which 
the ambassador* had citrried with him^ and immediat«ly 
destroyed it by fire, thus givin^j the most convincing 
proofi of the little''value which it held ki Kis estimation. 

‘ Aftex this the Persians and Ohinese* united against 
the Tuvk«, who, to strengthen themselves, sought an al- 
liance with Justin, the emperer of the Romans. Maniak 
was again appointed anfbassador, and sent to negotiate 
die terms of the alliance ; but disappointment, though 
from a dissimilar cause, attended this his second em- 
bassy. The sight of silkwtirms, and the establishments 
for manufacturing their produce, in Constantinople, were 
?s unwelcome as unexpected ; but h/i concealed his mor- 
tification, and, with perhaps an overstrained civility; 
acknowledged, that the Romans were already become as 
ei^Jiert as the Chinese in die management of the worms 
and thcMnanufacture of their silk.*' 

^ The Venetians, soon after this time, opened couiiner- 
• cial relations with the Greek empire, and continued for 
many centuries die cliannel for supplying the western 
parts of Europe with silks. The estimation wherein 
tliis manufiicture was held continued sufficiendy high 
for it to the considtred worthy of being made a regal gift. 
It appears that in the year 790 the emperor Chaile- 
iri'agre sent two silken vests to Offa king of Mercia. 

lo was fortunate for the European admircis of silken 
garments that they were thus rendered independent of 
oriental supplies ; for, in die year 877, Baichu, a rebel, 
made himself master of most par^of the Chinese empire. 
When Canfu, the port of resort for foreign merchants, 
feil into this hands, he wantonly in.xssacred ajl the in- 
habitants, araoQg whom it is said there were 120,000 
* Gibbon’B Decline anJ Fall of the Roman Empire, chap^f xlii. 
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foreign ^ merchants, consisting of Mahometans, Jews, 
Christians, and Persfe^. , The number must, douhtl^s, 
ha^e been* greatly exaggerated #)y the historian on this 
occasion ; but the pop^adon of Canfu must have been 
)gpry grcat,*orgio writer •^ould have ventured upon r§« • 
cording so Vast a number of sufferers. • * » , • 

• This savage *monste% Baichu, notacontent with war- * 
ring on his« flwn species, ^tendecl dii^ cruelty tliose 
iiveCts which weroBhere ^sp peculiarly the* care of man; 
devoting, to iiidi^riminate destruction a0 those tri9es*on 
whicli the silkworm was nourished, and consequently ^ 
entirely destroying the silk trade dming his raigii.^ To 
complete the ruin of the countPy, hc^Tiractised su/:l* jex- 
4tortions upon foreign merchant, jhut during his swa]^* 
they altogether gave up trading Vith Cliina. • 

In die year 938, according to Massouch, Canfu had 
recovered from the calamities dius inflicted, and agaii^ 
became a place of resort to*the Arabian merchants as 
weH as for trading vessels from India. 

, Many kinds of silR. dnanufactures, such as velvet, da- • 
mask, and «atin, ^cmained^unknown a long peiiod 
after this, during which time silk fabrics continued tojiii 
wrought fti iiftreasii){^ abundance in the Homan ^terri* 
tories, which, either directly»or iralirectly, supplied most 
]>arts*of Europe, until the middle of the twelfth cdh- ^ 
tury. . Althougli at this pefiod (fl4G) dv: Roman em- 
•pire wa^ fast deciining in the scale of nations, and its 
possessions were reduced within yearly the same limits 
as bounded modqru European Turkey before ik lattf dis- 
memberment ; still, even in their degenerate state, its 
once powerful people continued to exci othpr nations of 
Europe in tljp quality and variety of fheir manufactuVes, 
and in die ingenuity of dieir aiiisans. They alone pos- 
segsed the valuable brertl of ^l^ivorUfs which, 600 years 
before, had been transferred from flie remoitest extre- 
mity of the East ; and ifbnt^ others, up to this tisie,had 
manufactured its cos^y spoils. • • 
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HISl'QRV BILK CONTINUED^ FROM THE PERIOD 

* WHEN SILKWCRMS WERE F^RST 1N!&0DUCED INTO 

e;^uope. * . • 

H 4 . . ' , 

DIFFUSION OF THE SILE MANUFACTllltBi STTCCESSFUL ESTADLlstl- 

»!ENT IN S1CILY> CllAHUAL INTRODUCTION* INTO OTHER PARTS 

f OF EOllOrE. MARCt) lOLO. ^IIS ACCQiUNT OF THE PKOS- 

PERrCY a’ CHINA- — ENORMOUS QITAlmTY Ot SILK PRODUCED 

TUCRJE. PRODUC^foN A^ D MAiNUFACTUKE I\ ITALY. IN 

^ SPAIN. IN FRANCE. COAtHlERCK OF ANTWERP. ACCEPT- 

* ABLE llll'T TO QUEFV Eff,i;5AB£TH. MANUFACTURE OF SILK IN 

ENGLAND. —INVENTION OE'' THE STOCKING FRAME. TARDI- 

NESS OF ITS ADOPTION. 

It has been shown in the preceding chapter in what 
manner the culture of silk was introduced, and its ma- 
‘nufacture laid open to the ingcniiity of the weste-n 
hemisphere. The extension of this branch of human 
ingenuity was at first exceedingly slow, and we have 
Iseen, for a period of 600 yerirs, it was Vi holly con- 
fined to the territories of liie Greek en.pirc. Jts first 
ditfusion followed upon die in^ asion of these territories 
by Roger I., king of iSicily, ‘^who, not content with car- 
rying off th.' wealth of Athens, Thebe.., and Corinth, as« 
some fruits of his succ^sful enterprise, also led into cap- 
tivit;^ a cjnsiderable number of silk- weavers, whom he 
compulsorily settled in Palermo, obliging them to impart 
to his Fubjec'^s the knowledgt^ of their art, 

^Without stepping aside to question the fright of the 
royal maraudei tlius tyrannously to sever these unoff3nd- 
ing artisans from die tie.*?, of country and kindred, we 
may yet be allowed to express some satisfaction at the 
conseq.«ence8 of his cruelty.. It is well for the interests 
qf hum-inity that blessings, althouj^h unsought rnd re- 
mote, (fb sometimes follow in the train of conquest ; that 
wars^are not always, limited in their results to the exalt- 



CHAP. IT. 


HISTORY OF SILK. 


17 

ation df one indivyual/ the downfall of anotli^r^ the 
slaughter»of tkousandSi, and the misery of milli;?"»s, but 
sAnetimes prov^ the ha]d)ingcr| of peaceful arts^ heralds 
of science^ and even deliverers from the yoke of slaverj^ 
15r supersfcitiofi. * • ^ • 

, In twenty years from this forcible establiiliimcnt of 
the manufacture, the slflks 4 >f Sicily are^ described^ as hav- 
ings attained a decided excellence ;*a*s beings of diversified 
patterns and colours ; •«)me fancifully interwoven jiwth 
gold ; Some* rifthly adorned with figifres ; and others 
tastefully embelKshe^ with pedals.** The indu.s^y#nd 
ingenuity thus called forth, cj^uld fail t5 OKercise a 
beneficial influence over tb* character and condition of 
the Sicilians. * ** 

By degrees die knowledge of the several processes re- 
quired in the art spread over the greater part of Italy, 
and w^as carried into Spai%; but it was not until life 
reign of Francis I. that die silk manufacture took 
root in France. A^still longer interval occurred befor^ 
iVs adoption in Englatfd ; and its introduction, even then, 
was very ^ow, •There is no doubt, liowever, that the 
use of si^c was extensively adapted in this country A; |.n 
early perfod aft^ the* conc^uest for in the yeai* 1251, 
at the* cclebr Aion of the mal riage •between Margj|^'et, 
daughter of Henry IPi., anif iyexander III., of Scot-* 
land* ^ most ^extravagant display of m&gnificencc was 
made, and, on fhe nuptial day, 1000 English knights 
appeared in cpintises of silk. Iftese, howev|?r, were not 
retained during the entire festivities ,* but dn Jthe next 
day were thrown aside^ to be replaced by robes equally 
gorgeous and splendid. * # * • * * , * 

At the c^se of the thirteenth century, the celebiiated 
traveller Marco Polo gjave to the world a narrative of his 
wanderings, wherein is contakfed a pjtrticular and interest- 
ing account of Cambalu, the rof al city of Chitia. It would 
be irrelevant to the subjec^of this volume to replsat many 
detaiKi of its opuience ; but this will be sfLificienily 
^evidenced by showing the abundanoc of silk in which 

•NoteH. • 

• c 
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it tiaded. a No fewer,” he jnfofins us, tlian 1000 
carria^d^ and uack-liorsi s, loaded with Vaw Mlk, make 
their daily entry into the city; 'and silks of various te'x- 
•*u^es are manufactured to an ,Mnmense x*xJlent.” 
descs^ibcp the whole country of China to be 'filled with 
^reat, rich, and crotvded cities, tUronged with manufac- 
turers of silk and other valuable merchandise. 

Several provinces of China are so fertile with hiul- 
befry *rees, and their climate is‘Jso con{.;eni'il to the na- 
ture'of silkwmrms, that quantity of silk produced is 
vei*^ j*reat. Du DaUle says, “ Every' body knows the 
abuntiance and beauty of Olie silk which is made through- 
<jut China.” , The ancients ''showed their knowledge of 
ttfiis abundance, wfteii tliey called it the Kingdom of Silk ; 
and the moderns know it from experience — for many 
nations both of Asia and*of Europe draw from it the 
superabundance of its prouucc ; and every year ships 
and caravans leave the country, laden with vast quan- 
'lities of both the wrought and un'^ytought material. Y<^f, 
although thus lavishly sent forth, slill, sqch is the 
a^qunt produced, that silken fabrics, either wrought of 
t^ simple material,, or mixed wjth gohUor fbilver, are 
consutned throughout tlvj^ empire to an alpiost incredible 
.amount. If any other jvoof >^pre wanting of this in- 
exhaustibly abundance;,* it might be foun/l in liie, 365 
barks, which the two provinces of Nen-kin anJ Che- 
kiang alone send every year to the court, laden not only 
with f iece^^of wrought silk, satins, and velvets, of various 
kinds and colours, but even with rich and costly gar- 
ments. ^ To tjiis evidence may also be added, the many 
hundred thousands of pounds’ weight of wrought and 
unwrought silk,, which the provinces pay each year, as 
tribute to the en 4 )ervr.* ^ 

It has always appeared to be the policy of the rulers 
of this^mpire, to restrain rather than to encourage 
a taste for commercial enterprise among its people. 
At)OundiAg in so many productions coveted by other na-r 
tionsj it is rem 7 .rkablp that they have at all times merely 

* NouvcUe Relatlor de la Chines. 
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tolerated foreign ^mnicrce^ esteeming the grsa^ in- 
flux of Pioneer whiclv if pours into their count) y as of 
ne advantage. * Possesskig^ uifrler thedr Varied range of 
climate^ r\pt only all ‘the necessaries and comforts, bu^ 
^ven the duxtirics of Iffe, and believing jtlvit tliej^ are 
masters of every kind of knowledge that is useful to oi; 
attainable bj man, tlfcy feel themselves* wholl^y inde- 
per^flent of*foreign nationsf and aff'^ct to li>ok with con- 
tOm[>t upon sRch iSss fipitunate beings as are conjpeUed 
to leave- their oifn couiftries in search of Chinese super- 
fluities. * • ^ ^ " 0 • 

Although the various periotjp whbp*establishi»cnts for 
the ])roduction and manufacture of silk were first intro- 
duced into tlie different couirtrias of* Europe may bfe^ 
ascertained with a tolerable degree of exactness, yet some 
discrepancies 4ccur in the many authors wlio liave noticed 
‘the subject. The autborityj therefore, of those among 
^ them whose assertions possess the least degree of pro- 
bability, must be rejected. There is much discordance^ 
iif the various account?; of the introduction of silkworms 
and the iniflmfaetfirc of their produce iti Italy. 

In the jear 1 203, when the Venetians became mastVjJ 
of those pfovineq^ of fhe Greek empire which were the 
princ^al seats hf the silk trade* they *woulcl hardly oipit 
or dela;^ to transport tlfe roantif^ture and the worms 
into their own Equally favourable climate f and it is also 
*reasonal3e to imaf;ine, that the Genoese, wlfbn they ob- 
tained possession of Galata, woulddiasten to trqnsfer^such 
lucrative hranchA of industry to their qwn codntry. It 
may, perhaps, he subject of conjecture or controversy, in 
what precise manner, or at what jiejihd* Sie iirtro4uc* 
tion took pl»ce into Italy ; hut it is certain that in the 
year*] 306 the rearing of silkworms^ haif become of so 
much importance in Modena to yi^dd a revenue to tlie 
state, and that this city had aryived at so nluch excel- 
lence in the production, that its silk was then esteemed 
the best in ^omhardy. In the year 1327, it wi^ either 
considered advisable to augment the^revenue derived 
from the ^jlk trade in Modena, or otherwise this bAmchf 

• • Rote I. 
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of incljistry was found to be on decline. At that 
time tll|^ magistrates parsed a lai^, obliging every pro- 
prietor of an inclesure (lyithouls howevcV, specifying the 
^extent of ground which renderecf compliancy with the 
laV^bligatorv) to plant at l(»ft three irfblberry trees' 
^and further orderii^g, that all cocoons, or silkworm pods^ 
producfd^ shoul^ be publicly s^d in th(^ market^ the 
buyer and seller paying eactf a tax tQ the rei^nue. * 

TT'ilJ the beginning of the sbiteentfi century, Bologna 
wasrthe only cit^ of Italy whiclupossesstd proper throw- 
•'ing mills, or die machinery requisite ^or twisting and 
prepariti 45 silken tihres fpr the weaver. Up to that pe- 
riod the Modenese were ol^iged to send their silk to be 
liSirown at Bologra. Af length the genius of invention 
or mutation roused diem into sufficient energy to acquire 
the art of constructing and working adequate machinery 
vor their own purpose, and thence this preliminary branch 
of the manufacture spread to other cities of Italy, 

. In the year 1 300, many diousqpd people were em- 
ployed in the silk manufacture at Florence, where it 
was then followed in a much greater aegree Uian in any 
tether of the states of Italy. ^ ^ ^ 

Noi/ only was the manufacture ■ ad 9 .pted dkewise in 
Venice, but it waw held in such high esteem, ;hpt the 
business of a silk factory was considered a noble^mploy- 
ment, and might be practised without degradation by 
the higher classes. This was equally che case wnth two 
other tra(Jes, — thosemf the glass-maker and druggist, 
which \n*oaght no contamination upon nobility in Venice, v 
In a country where wealth was concentrated in the hands 
of ihe poweiful, was no aoubt highly judicious thus 
tO'iencourage its employment for objects of public ad- 
vantage. A feeling, more or less powerful, has always 
existed in the min^s of high-bom, against the em- 
ployment of their time and we^th to purposes of com- 
merce br manufactures. All trades, save only that of 
war, s^em to have been held by diem as \n some sort 
degrading, and hat little comporting with the dignity of 
aristocratic blood. 
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The .total expulsion the Christians ‘ from Syria 
occasioned Egjpt to Jjicceme once more an eiftrejv6t for 
thg greater part* of the ^trade letweeij the eastern and 
western rcj 5 ions of the world. ’ The Egyptian govem- 
4 pent made -th# monopoly jthus enjoyed by its subjccto a^ 
fruitful source also of revenue, and imposed vcijr heavy 
Auties upon the transit«)f merchaqdii^. ]V|arino Sanuto,' 
a noble Ven^ifian, indignant at the^imjlbsitions to which 
tbelEuropean trador w|j^ subjected, and burning more- 
over with title ffatholioi zeaP, addressecl* a work to, the 
})ojie under the (jjiaint ti^leof Sewets of the Faithful/*, 
in which he proposed*to suppress tke Egyptian frade by 
force of arms. This produi^idh doeS not, howevei* ap- 
pear to have been owing to the' syddey ebullition of a^P 
evanescent interest, hastily sent*forth for the immediate * 
relief of his ojipresscd fellow-Christians : it was begun, 
as he informs us in his preface, in the year 1306, and 
was presented to his holiness“in 1321 ; during all which 
period of his literary labour, the objects of his zeal were 
left exposed to all thS grievous exactions of the Egyptian‘S 
governmcnii Vipwing wiAi envy and displeasure the 
vast amount of profits which the sultan and the Saracens 
derived frifm the trades in silk aiuh sugar, he dcjtails k 
plan wl^prthy tki? source prosperity might at once be 
turneii from the race o£ unheMeyers. Observing tfiat * 
silk v^as already produced rin considerable quantities in 
•Apulia, •Romania^ Sicily, Crete, and Cyprus, and that 
its production might he still fu#|hcr extended in those 
places, he solemnly adjures every good Ckristikii to 
refuse the ])urchase of any merely suspected to have 
come from the dominions ’f the sultan. All disrect iiv 
tercourse w^th the unbelievers is of" course to be ‘for- 
bidden ; and this prohibition to be strictly'and universally 
eijforced by stationary armed, galleys- for the intercepting 
of illicit traders. In conclusion, tills crusader against 
stuffs and condiments, Vit)i all the intolerant bigotry, 
unreliored and unredeemed by the chivalrous during, qF 
€rodfrey de Bouillon or our own lionrhearted llichard, 
calls upon the captain of the holy ^hurcil to wage per^* 

• • gc 3 
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petual and equal war against the Saracens and those 
perfidious* Christians who in^ingS his commands by 
trading Vith the unbehe’^ers ! . * 

It is recorded that Henry V. of England, on his ih- 
^Vasion of France, which led to ^he celebrated victory of 
Agi^lcouit, occupied, by himself and his suite*, two ves- 
Isels, which were fitted up with ‘'Jl the magnificence of 
regal splendour. The one wuich had the hbnour of con- 
veying his august person was called the King's Cham- 
ber,' and was further distinguished by^ S'lil of purple 
.silk, on which were richly eihbroidered the arms of 
Francii anl Englrnii. Henryks ininiT was not of an 
order to give way tdthe incitements of such luxury; and 
be must hav: been far^toi^much engrossed by the mighty 
' project in which *he was embarked, for the indulgence 
of such a weakness. He could only, in adopting a show 
of magnificence so unusual, have been actuated by the 
desire of dazzling the miniis of his unenlightened fol- 
lowers, and of exciting them to repose additional cen- 
hdence in so potent a leader. , 

Spain, as well ,as Italy, had at this time i?iade consi- 
d<?rable progress in the production and manufacture of 
1 ^. When Ferdinand 'V. conquered Gr''.na(k., and put 
an end to the Moorish p^iwer in Spaing ,he found there 
Duinerous establishments for the production of Silken 
fabrics, which were 1i vailed by others, carried' on in 
Murcia and .Cordova. „ 

It is said that the fir«'t introduction of silk into France 
was accoin^lished by Louis XL, who o|;)tained workmen 
from Gdnoa, Venice, and Florence, and established them 
at Tours in J:he year 1 480, , under very extensive pri- 
vileges. It do%s nut, however, appear that much pro- 
gress was mad^ in the manufacture until the reign of 
Francis 1. During' the ^me thet the French possessed 
the duchy of Milarf (1521), artisans were thence pro- 
cured, v'ho introduced tli^ manufacture into Lyons under 
tlie fostering protection of the monarch. 'The p^ple of 
France ^ade a rapid progress in this pursuit ; and, ip 
addition to those"^o( Lyons, many manufactories were 
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speedily established in others of the southern provinces, 
supplyhij? sufficiept their own consumption, and ^oon 
afterwards even a sifpe/abun<lance for compet'tion in 
foreign markets* furnishing mjfny par^s df Europe with 
the fruits s)f their newly cultivated art. In particular,^ 
•France for m^ny years i«*ived considerable wealth fr6m 
prosecuting this branch of trade with England. 

Accordin'^ to Thuaftus,. the first introduction of the' 

* sillttworm il!to Krance was ^"uring the reign, of Francis I. 
This author relat& that* flourishing establishments for 
rearing ‘silk worifis were'^hen to he fount! in Provence, at 
Avignon, and hyons. •Much attention was bestowed 
upon this subject at Fontainebleau', hut the climate did 
not prove congenial to the hahifs of the insect. * 

In the year 1554, a sum^ituary law liras made :ii 
England, during the reign of the arbitrary and tyrannical' 
Mary, whose declared object was the encouragement of 
home manufactures, and to restrain the growing vanity 
of the lower classes of the people. Tins statute, which 
evidence of jhe increasing intelligetice and grow- 
ing comforts of the "middle class of English citizens,' 
enacts, “ ^'hat %thoever shall wear silk in or upon his 
or her l^t, bonnet, or girdle,, scabbard, hose, shoe!?, or 
spur leatfier, sl^ll bfi imprisoned fluring three monttis, 
and«f(jrfeit teit pounds excepting* from this restraint 

magislyates of corporatibns, and all other persons of "still* 
higher ^condition. In ttfe first year of the reign of 
James 1. this aflkurd statute was repealed. 

Guicciardini, in his description of the Netherlands, 
gives a long account of the prosperity of the city of 
Antwerp in the middle of the sixteenth century, which 
shows the great trade then existing In slik, and points 
out the countries which exported or imported that article. 
The merchants of Antwerp exchanged at Bologna their 
dwn serges and other stuffs, wapestr^es, 'linens, merceries, 
8cc, for wrought silks^ cloth of gold and silver, crapes, 
&e. To Venice they sent jewels and pearls, and tlie 
doth Indtwool of England, and received in i4um the 
c 4 
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finest and -nqliest wrought silks, &c. Naples took from 
then^ olotli^ of their own and of Bnglish manufaicture, 
stuffs, tapestries, &c., aad returrifed raw* thrown, and 
wrought silks, Sicily obt£Anc^d from them sergib, 
4 joths, &c., and j)aid for them in cotton, silk^a^c. The 
consij 5 nrj^n*s,of Milan were pepper, sugar, 'ike. ; the* 
teturns, wrought si^cs. To Florence and Genoa, woollen* 
stuffs, IJnglislf w^ol, ^c. : tlif imports, from the first of 
these places werje very fine wrSught silk; «nd ftom GcMoa, 
otlfai- ^vrought silks, satins, gnd*^'lvet. , 

It* would natutally be iniaginod, from* this view of the 
1:rade®f Anj:werp, that its citizerts Extremely i)artial 
to gty'inPnts of sif^/and^that these formed a common 
^rticle of their dress ; b^t^)f all which they thus rc- 
^CTived in such ppofiisfbq, no part w^as appropriated to 
their own use. Never any country,” said sir William 
Temple, ‘^traded so much, and consumed so little. They 
llhiy infinitely, but it is te sell again. They are the 
great masters of Indian spices and Persian silks, yet < 
^wear plain linen, and feed upon thei**owii fish and roots; 
they sell the finest of iheir^own cloth to France, and 
buy coarse cloth ^)ut of hlngland for their own wear ; 
tjejr send abroad the bcs> of their own bptte^ and buy 
the chfapest out of Ireland or the nortV of England for 
^tlu^r own use. 1ft short, they furnish infinite* luxury 
• which they never practise, an^ fraific in ^leasurer. which 
diey never tasfe.” » * ^ 

It is related by Howell, in his ^ History of the 
Worljji,” tliat queen Elizabeth, in the third year of lier 
reign ( gratified by being presented with a 
pair of knit black silk stockii^s by Mrs. Montague, her 
srlkAi'onfan, jtawliigh she was so much delighted that 
shwiever afterwards condescended to wear tlfose of cloth. 

It might have been |;upposed tha{ Elizabeth’s inordinate 
fondness for dress viould R^ve induced her to give evefy 
encouragement to the manufacture of so elegant a fabric 
as silk : it does not, however^ appear that much progress 
ma(Je in it during her reign. « Content/ probably^ 



GHAP. II. 


HISTORY OF SILK. 


25 


with her own acquisition^ she might be flesiuus that 
the more becoming si’ken texture should remMn regal 
piilltLlege ; and while she displayed her o\/n ancles in the 
delicate sicken knit, was, perhaps, well pleased that her 
^aids of hOniyUr sliould conceal theirs under the clun.oy 
and inelegant cloth hose, lest, haply, among these some 
might have been found rather more beantifully formed 
than her o%;n. 

Henry VIII., that ^magnificent and expensive prince, 
could not in this respect indulge his '-anity as success- 
fully as his daughter, and wus obliged to wear clotb 
hose, except when, by great chance, he was able to ob- 
tain a pair of silk stockings lor gala days from dpain. 
Sir Thomas Gresham presented Kdwajd Va. with a pp'r 
of long Spanish silk stockings * and, from their rarity, 
this offering was deemed worthy of much notice. 

The city of Antwerp, having been, taken after an 
obstinate resistance, in the year 1585, by the duke of 
PHrina, then governor of the Spanish Netherlands, it was 
Consigned during tlifee days to indiscriminate plunder 
and destihction? Its rufii w^as a death-blow to the 
commerce of the Low Countries, and the noble manu- 
factures of Handers and Brabani were dispersed iijto 
varipus* countiies. About a third part of the artisans 
and merchants who Wi ought and dealt in silk took re- 
fuge* in England, where ihey finally set'Jed, and taught 
those arts by which they had long prospered in their 
native land. 

By these means the manufacture was ver;’ materially 
improved in England, and became one of national imjMirt- 
ance, so as to be the object of royal prodama^ions and 
legislative jsnactments for its regulation. F’or a long 
time, however, foreign silk goods continued to be pre- 
ferred in this country; and in the year l(i6‘8 the tide 
of fashion set entirely in favour of French fabrics; so 
that it became a complaint that the women's hats were 
turned iqto hoods tnade of French silk, whereby every 
maid-^rvant became a standing revenue to the French 
king of pne half of her wages.” 
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Notwitbst&ndini; this predilection for foreign . goods, 
whidi hiaydiave existed independency of their merits when 
comparetl with English fairies, that which was foreignjDP- 
ing chosen merely because it tffas foreign — a sort of pre- 
l&f-«nce which is not, perhaps, jy'thoiit a prraliel in even 
this ihoit« rational age, — notwithstanding this, the Eng- 
lish manufacture hali^gone on stead^'ly advancing in quality 
and anfJmnt, so Us to aiibrd one of the most striking 
instances on record, in which ai\ art, berrowed from other 
nation^, and employed on a 'material of entirely foreign 
growth, has been made *t least lo equal, if it dees not 
surpass, dio produetiens of those dbuntries from which 
it was derived. ‘ * 

c At the cloic of the sixteenth century, the English, 
who had previously been content to adopt the inventions 
and the plans of others, began upon that course of me- 
chanical improvement, which has since been prosecuted 
to such important results. "An engine for knitting or 
weaving stockings was at that time invented by the ReV. 
vVilliam Lea, of St. John's College, 'Cambridge, which 
was important, not only as ic enabled our arcestors to 
dijcc»*rd their former inelegant hose, but likewise as it 
caused the English manulactures to ,excel *all foreign 
production, and to be sought after acioidingly.^. The 
^nv^ntioii of this stocking frame crabled the manufacturer 
to export vast quantitffes of silk hose to Italy. * These 
maintained tt'eir superiority for so lonj a period, that 
Keyslar, in his Travels /hrough Europe, as late as the 
year 1T30, Remarks, that at Naples, wbm a tradesman 
would highly reco/hmend his silk stockings, he protests 
they are nght English." c 

The success attenc^ant upon Mr. Lea's inv^ention was 
not, however, immediately consequent upon its introduc- 
tion. On the contrafy, the small «use made of stocking£i 
in England at that time caused the machine to be long 
Deg]ecte(&; and so small was thc^ encouragement which 
he met with at home, that Mr. Lea was led to comply 
with the Invitation, of Henry IV. of t'rance, and, accom-« 
psnied by seveiAl journeymen, established his looms for 
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a time at Rouen^ in Normandy. The subsequenv assas- 
sination of his royal ^patrqn, and the consequeiit 
troubles of Fran^e^ com^elletl BHm, howeyer, to abandon 
this establishment; ami falling into a state of destitution^ 
^e soon a^r ^ed in F%ris« 
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HISTORY OP SILK CONTINUED. ATTEMPTS TO NATURAL- 

ISE THE .SILK WOI'M IN mPF^UENT COI^NTllIES. 

* if • 

EXTENSlO'i OF IriF COI.TURK IN FRANCE llY^rE^RY IV. EFFORTS 

I. TO I'ROMOTK THJ* s'a^SiV OliJECT l'^ FN'CI.AM). 

Hl.rAlMlKK. ^-I'AKTIAL AN1> TKaf CORA KY*" Sl'( Cl SS *1 N AME- 

, RJC^N COliOMKS. Kl.NfiW'AL 01 THF \ T'li'f’ M IT IS KN'CLAAD. 

SIGNAL SIICCFSL 1'’ INDI \. EXERTIONS OF THE Ul’SSIAK 

CO EUNMENT Sirt VROl\)CEI> IN BAVARIA. IN PRUSSIA. 

^ „ IN THl AIAUUJI'IDS. “NOTICE OF AN ATTIMPT IN SWEDEN. 

^ FORMATION OF A'‘SJLK ‘ctlAIPANY IN ENGLAND. ENDEAVOUR 

TO PRODUCE SILK IV IKELANO. THIS ATI'EMPr ABA NDOKICD. 

HOPES OF SUCCESS IN MALTA, RECENT ATTEMPT AT ST. 

. HELENA. 

^ I 

Nearly at the close of the sixteenth century, the atttn- 
<Jtiori of Henry IV. of France \vas particularly turnr^l 
tOM'ards enlarging the silk int.nufacturc.{ in lr.s kijigdoin. 
7’lu‘ silkworm and the mulberry tree had been previ- 
c«'*?ly propagated in the ttvonnois Paupbincy Provence, 
and Languedoc ; hut the king now naturalised the insect 
♦ as *far north as Orleans, and b-ought silk to be a very 
general mM,nufacture fti France. v „ 

There had been no silk Ltanufactor’es in Psciis until 
the Parisians were encouraged by him to form establish- 
ments' for this purpose. The letters patei.t which the king 
granted’on this odcasion arc remarkable, as they conferred 
on success and perseverance hi this pursuit no smaller 
rewards than titles* of nobility. These w^pe bestowx*d 
uptJn the first manufacturers, on condition that they 
should' support the thanufacture ■*br twelve years. T^e 
ambition of sundry 'good citizens seems strongly to have 
excited ^-hem to weave, ift this novel manner, the silken 
web of their exaltation j and the manufacture speedily 
tfourish^. 

M^eray says, Henry also planted mulberry trees 
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near Paris, and attempted to breed silkworms^a^ the 
Tuileries, Foatainebkau* and|he castle of ^aij^id. ' 

• These efforts* appeared for ^ time t« Ife attended with 
success ; d)ut later experience has shown that the silk- 
• worm canriolf be profitalbJy propagated in any place gdfSi • 
^of the river Loire. The climate ir^ the neighbourhood 
of Paris is i^ecidedly ffnf^ourabk to the •attempt. The 
lahpurs of the insect have^for a lorig period, been again 
confined to those* departments of the*80uth^ wh^ice 
Henry ’souj^t ft) coloid^* Ins more northern provinces. 

The CLiltivatian of the rnulbefVy We in France has beei? 
represented as occurring so ea|jjy ak^tlie begiiTniiig of the 
fifteenth century, in the reign of Cfiarles VIll., and its 
introduction ascribed to some of the aobleS who accoiJ?-*^ 
panied that monarch in his Italian campaign. Other 
authorities as confi<lently assert that Sicily was the 
country whence the mulbcrjiy was first transplanted in 3 D 
France. However this may have been, its cultivation 
was at first confined to Provence, and was not even tber j 
Attended with much Success until the time of Henry IV, 

In his findeavburs to promote in every possible man- 
ner the production of silk ii^ his dominions, this ^rihg 
offered gi^at *ei^oura'geinent to th*(| cultivators flftl- 
beri^ •trees, find established ^durseries whence young 
trees ijerc freely given fo such tailed proprietors as chose* 
to appl^ for them. * • • 

Great anxiety has, at various times, behn sliown by 
the French government for tHW extension ^of this cul- 
ture; but the' greatest wisdom has^ not l^ep always 
evinced in the choice of means for attaining their object. 
Colbert, minister of LoifisXlV., irf hii^impiftience-to 
increase tht production of silk, diif not content hinaself , 
wifli merely giving trees from th^ rofal nurseries, but 
also caused them to* be nelkioved^ and planted at the 
government expense. This, over-degree of liberality, 

however, defeated its* object. The trees this easily 
acquifed .were but Jittle valued, and were either fatally . 

' neglected or wilfully destroyed by t|pe peasantry. The 
error of, the government was by 'uus means sooti made 
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apparent, and a plan much more rational and efficacious 
was adopted. A reward of thiee livres v^as offered to 
the cultivator for every tree tha* should be found in a 
thriving condition three years after it had been planted. 

stimulated;, the cultivation was cohducted with 
greater c'aiefuliiess, and Provence, Languedoc, Dauphine, 
Vivarais, Lyonnois, Gascony. a!fid Saintonge became 
speedily covered with mulbersy trees, although the pro- 
du(;^ion of silk was confined to Ahe four first>uamed of 
tliese provinces, v . . 

< The degree of success' which ‘attended the efforts of 
the French ^monarch to extend in his kingdom the pro- 
duction of silk, excited in Ifames I. of England an active 
• 7**al for its introdiiction into this country. This object 
appears to Jiavc been a favourite with him, as he took 
great interest in stimulating his subjects to reduce it to 
p-actice. Having seen,” says king James^ that in 
a few years* space our brother the French king hath, 
since his corning to that crown, both begun and brougfit 
tb perfection the making of silk in his country, whereby 
he has won to himrelf honour, hnd to hio subjects a mar- 
veycus increase of wealth.** — After which preamble, 
he^^oef on to say, “ ‘diat, from the expcriencd of many 
private persons who liad*' bred silkworms fbr thei” plea- 
sure’ notliing had appear&l to c^iuse a doubt that these 
may be nourished and reared fii England, provided there 
were a sufficient number of mulberry-trees to ’supply 
thdhi with food.*’ To c utain this requisite, he is found, 
in the ^ear iCOS, sending circular letters ''to all the coun- 
ties of England, strongly recommending the inhabitants 
to plant «mulb-rry Irees. He’‘ directed the persons to 
^ whom these letters were addressed to take the oppor- 
tunity of the holiliiig of the quarter-sessions, or of itny 
otlier public meeting, '^to persuade ]&nd require those whe 
were able, to buy and distribute in the counties the 
number &£ ten thousand mulberry plants, which were to 
beeprocurr'd in London at the rate of three farthings per 
plant. Although ?t first the public feeling was averse 
* Harleian Miscellany, yol. ii. 
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to the, novel undertaking, yet the continuance of the 
royal sanction^ainl eiyiport, and a considerafion * 0 !* the 
advantages reaped by oilier Em’opean ^la^ions from this 
source, length engendered a* growing interest for the 
.project. , • • . ^ , 

It may also be collected from some of* kingVaines’B 
•speeches in the year li)20, that ^he*peopJe of England 
in general ke^tiijed much f\terest oi> tlTis subject? But, 
no^itlistanding tlie countenance, the attempt was 
never aftenck^d by even.gartiil success; yur climatt?ljciug 
evidently too cold for ^he reafing of silkworms with^ 
advantage. Several other trials, which diave boen^made at 
later periods, have proved cguSlly afibrtive. 

James was likewise anxious to introduce ^ic silkwor n^^ ^ 
into his American colonies, and* several times urged the* 
Virginia com])any to promote the cultivation of mulberry 
trees and the breeding of silkworms. lie addressed a 
letter to them expressly on tffis subject in the year 1()22, 

’ conveying to them sti ict injunctions that they should use 
cyery exertion for iBia purpose, and should stimulate the'* 
colonists ten applyp themselves diligentl)^ and promptly to 
the breeding of silkworms and the establishment of silkr 
works; hftktoweng thpif labours*ratlier in produeiij||j^s 
rich coymiodity,*Lhan to the- growth of tha'l pernicious 
and offensive weed ’* tobacco, aa article to which his rfla- f 
jesty recorded and puhkslied h!s violept a'\iersion. 

• The ^ompanj^ thus incited, showed ircich zeal in 
their endeavours to accomplish tbp king’s wishes. They 
lost no time iiittransmitting his majesty’s H'^ter 2o the 
governor and council of Virginia, togetHer witli particular 
instructions how the coloi|ists might •hesl^em pipy their 
labours in t|jje production of silk. For !he furtherknee 
of tiiis object, their instructions were accompanied by 
several copies of a work on tl^ management of the silk- 
worm, written by Mr. John*Bonoei?. This gentleman, 
who was a member of •the^ Virginia company, 'Engaged 
warml|f in the undertaking ; and was so fully c^vinc^ 
of its pra(?ticahility,*as to assert tha^with an adequate 
number of hands, such a quantity ci™lk«might h«f pror 
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duced in Virginia, as in a very short time woul^ suffi- 
ciently supply all Christ(fndom. ^ 

The^misfortiLmes soon after this time experienced by 
the colony of Virginia, and which involved the dissolu- 
of the company, materisjlli/ checked^thc^ execution 
of 'diis'^project. A considerable number of mulberry 
trees were planted, apd fiourish 7 d; but little silk was 
produced. ' ^ , 

In the yeac lf)54, the reqjdng of silkworms again 
becartie a subject of interest in Virginia. This revival 
was principally owing the qpcertions of Mr. Edward 
Diggs, who confidently asserted that he bad conquered 
all ^le main difficulties itt^nding the experiment. He 
tpndeavouretV to persuade the Virginians that in a short 
time a great quantity of silk might be very profitably 
obtained ; but it docs not appear that the production was 
^ver carried to any extent in that colony. It is probable 
that the planters found a source of greater profit in the 
growth of tobacco, for which they met with a re«dy 
' market both in the mother countiy and the north of 
Europe. ^ * . f 

-V A renewed attempt to produce silk in England ap- 
pv>c<s to have been made in the year 16 * 2 ^. ..This may 
be inferred from a grant -having thei:. been made to 
I Walter Aston, of the oristodyiof the garden, mulberry 
trees, and silkwonns, near S:. James’s, in the cuupty of 
Middlesex p although this may po.ssibly have been a 
continuation of king James’s project of the year IfiOS. 
The ‘^chexAe was once again revived in>1718 ; a patent 
having "^at that time been granted to John Appleton, esq. 
for proilucinr raw silk of thf growth of England. To 
accomplish tliis undertaking, he was authorised to raise 
a fund by jokat-stock subscription. This he accom- 
plished, dividing the capital into shares of five pounds 
each. A deed of 'trust was executed, and enrolled in 
the coiLrt of chancery ; ‘dirqptoi-s for managing the con- 
^ms of the company were chosen by the subscribers, 
and ChHsea park, being conveniently situated, and po*’- 
sessing a soil favdujable for the puqiose, was fixed upon 
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as the spot on which 4he operations should he ^ducte'J. 

A lease of this place ifor 122 l^ears was obtained^ and 
2000 mulberry trees wefe soon* actually* planted ; this 
forming but a small part however^ of the vast quantity^ 
^hich thcfconfpany contemplated raising. « Maq^ lat^ 
edifices were erected at a great expense upon the spot, 
the remains qf which afe ai present scarcely discernible.. 
Mr^ Henry* Barham^ who probably* was member of 
this company published* at this time an essay oq die 
silkworm^ wherein he loured to jprovO that all objec- 
tions and difficulties praised ag^nst the prosecution of * 
what he calls this glorious ]^nddrt^ng” were ipere 
phantoms. The event, however, proved Jiiim to be, 
wrong ; and showed that difficulties did«exist of an insur-^ 
mountable description : for althouf^ it was confidently 
predicted that in the ensuing year a considerable quan- 
tity of raw silk would be produced, the expectation vTas* 

^ disappointed, and the company soon sink into oblivion. 

I'his undtsrtaking^ had arisen among the crowd of « 
s^culations conceived* at that period, which produced 
such disastrous rSsults ; projects, whdfcber rational or 
chimerical which were all alike eagerly embraced ^ 
the insensate mu^itud^. The dreaefful revulsion tiinch 
foUoMiecI may Account for theT rapid extinction of ^a 
schemcj^the projectors of whicli h,%d contemplated such 
splendid julvanffi^s. * 

* In the earliest^nfancy of the settlement of Georgia, 
in the year 1732, apiece of ground, belonging40go\em- 
ment, was allott^ as a nursery plantation for v^ke mul- 
berry trees, and the attention of some of the settlers was 
soon engaged in rearing sill^orms. Jhi&*ftranclf of in- 
dustry gradually, although slowly, increased, both 4n 
Georgia and Soudi Carolina ; and it.)appeaaing desirable 
to* government that thfs country shvuld be enabled to 
draw supplies from its cq}onies,<rather than be dependent 
upon foreign states for ^ material of continually growing 
importlhce. to its manufactures, an act of pa^amenf 
T^as passed in 1749 for encouraging ^owth of co- 
lonial silk^ under the provisions of which, aU that^was* 
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cei^ifi^d |o be the production of Oeorgia and Carolina 
was ei^mpted from tlielpaymentf^of duty on importation 
into the port df London^ Encouraged the increa^ng 
growth of raw silk in these colonies^ which Induced a 
tbe adoption of more judicious plans ah 
abundant supply plight be drawn from them^ sufficient 
to answer all ^le demands o/' our manufacturers^ a 
bounty was offered for the' production of 'silk^ and an 
gentleman, named .Ortokngi^ was engaged, at a 
suitable salary/ to proceed to rreorgia and instruct the 
colonists in the Italian hiode of m^nage^nent. Although, 
for ^ time, hopes ^ivere entertained that the Georgians 
might find in this pursuit a valuable branch of industry ; 
' yet, in consequeKce of pne or two unfavourable seasons, 
and still more from the quality of the silk proving very 
intlifferent, its culture soon began to decline, and the 
'lessening of the bounty beQ:ime a signal for its abandon- 
ment by the planters. A small quantity was still raijted 
,,by the poorest of the peasantry; bv;t before the close of 
the eighteenth century the production of silk was wholly 
discontinued in Georgia. 

' There is no doubt thr^t the cultivation of /he cotton 
which in the mean time hkd xbeen introduced, 
prpved so advantageous to the^ pknters in Georgia, as 
' to render a further pne^secution of the precarious ;md less 
profitable silk product distasteful. 

The rearing of silkworms had been an object of in- 
terest^, inv Carolina so early as the ye^ 1732. This 
branch industry was undertaken principally by the 
small farmers, many of whom produced from forty to 
fifty* pounds’ ' weignj of silk in the season. The endea- 
vours to increai^ and perfect its production in this colony 
were long persevered in. In the year 1771^ Louis de 
St. Pierre made a ijpresefiution to government, that at 
the exp^e of his whole fortunq he had brought to per- 
fection me art of making inline and the produc^on of 
sHk at Bourdeaux. His specimens of wine and silk^, 
which were tran^A'VUted to this country, were thought 
desenang of notice by the patriotic Society for th^ En- 
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couragelnent of Arts* ivhfch tegtified its appr^batipi^ of 
M. Saint Pierre's exertions by il-esenting him witli their 
gcM medal^ accompanied Vith a premiufti df fifty pounds. 
Notwithstending this ^imulus to further efforts^ the, 
*quantities*afterwards raised were small^ aqdathe^coslP^f 
|>roduction proved too ^eat for sucgessful competition 
with silk of other coun!He|| ' ^ ^ 

Uhe truly useful society just mentioned persevered 
for a series pf years i« •offering rewards for the, pto- 
duction *of silk in Grecfti Britain and hftr colonies^ %nd 
discontinued thie encpufagement onl;^ when all hcpe of • 
accomplishing what appeared ^ d^s^able an ol:i|ect,had 
ceased. The society has rejieatedly brought into notice^^ 
and fostered^ both by pecuniar]^ gifts and honorary dis-*^ 
tinctions, various improvements suggested by labouring 
silk-weavers^ who^ but for its assistance^ would have 
wanted the means of embod]dng and realising their con-* 

• centions. Descriptions of several of these improvements 
will be found in thb^ volume. ^ 

* Many parts of the southern states of America appear 
to be as well a^pted for the cultivation of mulberry 
trees and, the^ rearing of silkworms as the EurojiSan 
countries in which the/ are alrea^ successfully prodHSl^. 
It is«ttdld that^the principal difficulty with which 
Ameri(vins had to contend in *praducing silk in these ‘ 
^ southbri^ colonies arose out of the circunlstances of the 
labouring poxmlalion^ which then consisted of negro 
slaves^ who coul)^ not be made siffficiently aUentivp and 
skilful in the management of the business. THisaOpinion 
receives confirmation from the fact^ that the same pur- 
suit proved, at one time, xu>t only pi^ticafte buf profit- 
able^in Confiectieut, where land was con^aratively high 
rented, but where careful and intelligent white labourers 
nfight be procured. * • ^ » * 

A project was forme^ many^years back to ex^d the 
cidtur^of the white mulbeilry tree over all the states of 
^ American union*, and a considerable nunQ)er wA 
planted in consequence. In the y^*1789 a very ex- 
tensivi nursery of these trees was establislied nearThiJ- 
if 2 ^ 
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adolpkia j; aiiother at Princetown^ iu New Jersey*; one at 
New Xoric, and a fourty in Long Island. The states 
eoilmdered it politic to establish these nurseries^ with tlie 
Jidea that in the then unsettled state of Europe^ emigrants 
llwi t)|e countries might be allured to a place where 
, provision was alre;j}dy made for enabling them to pursue 
their a/jcustoniec^employmentt 1 his expec^tion does not 
appear in any^case to have l^n realised. * *' • 

•tE^tablishments for prodpchf^both raw ^and wrought 
aillc have long sdourished in th6 settlements of British 
Indiu.^ where proximity to the QounUy of its original 
production^ the fitjp^ss the climate^ and, above all, the 
^cheapness of labour, have* contributed to ensure com- 
7 plete success. The island of Cossimbuzar and its neigh- 
bourhood, in the province of Bengal, are particularly 
favourable to the labours of the silkworm. Since the 
year I 76 O the quantity ofiiraw silk produced in tlie ter- 
ritories of the East India Company has been very exten- 
, I sively increased, and an equal advance has been made in 
the improvement of its quality. 

There are ei^ht princips^ silk filatures or factories 
belonging to the company in Bengal. In evqry filature 
afeeioployed, according to its size, froiR 3000 to 1 0,000 
p^ple ; and if to diese are added the mulberry planters, 

' worm-feeders, &c., the num^r dependent on cai^i estab- 
lishment may be stated at from 10,000 to 40,p00 men, 
women, and children. ^ * 

A^'tem|)^»s have bedh made to introduce the silkworm 
into other parts pf the company's possessions, especially 
on the coast of CoromandeL Dr. James Anderson, who 
War pacrticul^y zqalous in promoting this among other 
u&eful undertakings, introduced mulberry ^cree8 at Ma- 
dras, about the year 1 770 ; and^ finding that they grew 
luxuriantly, endeavoured to>procure silkworms' eggs, from 
JBenga|, His first and second attempts failed ; but the 
third, which with laudable perseverance he made in the 
year IjrSO? succeeded perfectly ; ^ and the oadvantages 
hkdy to accpie y^m the production of tdlk soon en- 
gaged several persons on different parts of du' cqast in 

*NotcK. 
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breeding the worms. In a letter addressed by him to 
sir Joseph Banks^ di&ed %6th January, 179% Df* An^ 
derson says, ''*[*have re(^yed accounts of the success^ 
the silkworms at Palamcotta and Masulipatam ; as well 
.as of the j^oyery of those that had been diseased iu 
late rains at Trichinopoly *; so that a breed^f this iidS^ 

Is already established i% an extent of ^00 miles upon the 
coast/' Ii^S future chapfl^r the fnpreasing importance 
of fhis branch of Indian ^commerce will be %hown. 

The prodoctign of sil^ hav always been deemed an t(b- 
ject worthy to engage the attention of ^hose European 
sovereigns who tSke much interest in tfie welfgre of tlieir * 
subjects. The dissimilitude df thd&r own cliihates to 
that of the native country of the silkworm ^has not de-« 
terred these potentates from making thh attempt. Peter V 
the Great of Russia, so indefatigable in his endeavours 
to raise his country^n the scale of nations, did not neg-^ 
lect any efforts to obtain for ft this desirable object, and 
‘ caused several mulberry plantations to be formed and 
carefully cultivated ta many parts of his wide dominions. • 
These hava flourished even* so far north as 54*^ of lati- 
tude. * , 

The attempt to regr silkwAhns^in the Russian 
minion| was be^n under the .auspices of the en^ress 
Catherine, who partook of thg desire to promote Ihe 
prod\)cCon of silk in her empire. *Fot tips purpose, she ‘ 

• placed a^lony upon an island called Achtogba, situated 
in the Volga, where a plantation of mulberry trees 
already existed.# The colony consisted of fof^ hundred 
men, besides females. To these she granted exemption 
for ten years from all imposts ; aftei; whjph term they 
were allowei^ to pay their capitatioiutax*and omer*im- 
posts in silk, taken at the value of Um roubles fier * 
Hpund. • . ‘ • 

Mr. Sievers, by employing the most careful and ju- 
dicious management, seared Silkworms suocessAilly at 
Bauenhoffin Livonia, at the latter end of the last centurj. 

Jn a letter written hy him to a scienj^fle gent&man in 
England, Mr. Sievers relates, that.^t Eiovia, % poOf 
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tailor^ a native of Upper Silesia^ living in a house oppo* 
sitQ.t(i on^ of the mulberry gafdeni^ planted by l^eter the 
Greatj «ras induced to s(iiace his Ihisure^Hours as veil as 
to* add to the scahty profits of hispcalling by the rearmg 
gf silkworms. In 1797> the ^ird year the com- 
mtAcera^t of his labours, lie delivered twenty-five 
pounds of silk to the director of the imperial gardens^' 
who, ordef of*the bmpresF paid him foi» k at the rate 
of ten roubles ^er pound. The poor mbn expected that 
tho y^fiar ensuing would increak^ his prodvce one fifth 
part. ' , * . ' 

^ The fi];pt ribaijLd that was attached to the decoration 
of tjie military orc^er ofcSt. George, was manufactured 
^ut of the produce received from the Achtouba colony ; 
Sind, althou^ coarse both in its texture and material, the 
empress averred with a smile, that never in her esti- 
mation had she worn finer silk. Establishments are now 
regularly formed in Russiu for manufacturing silk of 
native production; and the inhabitants flatter themsehes 
«,with the expectation that in a feweyears they shall b<>- 
come independent of Persia cfor the sppply of this ma- 
terial. * 

^it is said, that th^ reading of silkworms, hag«been sue- 
cessudly followed in Ravaria and oth*^. parts of Ger- 
many. The French protestant . refugees carried*thb art 
• to Brandenburg, wher., they ^ttled, under the protraction 
of the gran(], elector Frederic-William, at the er.tl of the 
seventeenth century. Mayet, who wrote a book expressly 
upon^the ocilture of silk in the Prussian^ dominions, re- 
lates, tbat\n the yisar 1 790, the baron de Heintz, Prussian 
minister of state, cultivated the mulberry, and produced 
sfik Jipo^ his ebtatettwhich was acknowledge^ to be equal 
6 to ^e finest prq^uct of the Milanese. « 

A short time .before the Enghsh obtained possession 
of the isles of FranV;e and Bourbon, the Frendi govern- 
ment attempted to introduce thevrearing of silkworms in 
those islands ; evincing thus k spirit very different, from 
that whil^ih has usually governed th^ policy oP countries 
towar^ dieir gploh^ll dependencies. These have been 
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too often considered as only entlets for superabundant 
productions^ tnd soi&etii&es eYen have been« delanred 
from growing tSiicles df use, for which nature has pecu- 
liaAy fitted their climates* in order that tLe parent state 
jnay suppl^.tl^m at a d%urer rate for its own undue ad- 
vantage. In the case just mentioned^ tho governnftnt 
af France granted a sui|| of money toacreate rivals to its 
own silk gr<^ifers^ and sen^put ageh^ pro]^erly qualified 
to cfrry the plan in^o effect. The loss of fheir colonies 
necessarily rendered th^e attempts abortive. That the 
idea was in itself well founded^ qpppars from the success 
which accompanild a similar attempt afterwards made in * 
one of those colonies. When «ir Robert Farquliar»was 
appointed governor of die lAaiiritius, he piipcured silk-* 
worms’ eggs from Bengal, and* intruded them to the • 
management of M. Chazal. This was at the latter end 
of the year 1815. "In the month of March following,^ 
about 80,000 cocoons had blen already obtained, more 
’ than a fourth part of which was reserved to produce a 
bwod for the followhig season. • 

Although M. Qhazal had meanwhile distributed silk- 
worms to many of the colonists, yet what he reserve^ 
and rearefl. himself yielded, it*1817j more than ^^0 
pounds’^weighUof silk, of which one bale, weighing' 1 f6 
pounds, was conveyed t« Englajid in the following year. 

A spqpffnen of .this was prasented lo the gociety for the 
• Encouragement q£ Arts, from which M. Chazal claimed 
the premium which it offered foa^the growth of silk in 
British coloniesa The absence of official ^cuments, 
and the time necessarily consumed ift obtainiifjg these 
from so distant a possession, together wit^ son^e other 
circumstances not important to bevmeiftioned, cafiseid 
considerable delay in ^e adjudication o&his claim ; fiut 
the requisite documenta having then 'arrived, the society, 
in the year 1824, awarded tS M. Chazal their large gold 
medal. The silk, whiclFwas caStefuUy examined by some 
of the«nost eminent brokers in London, was sfgd to be 
•f tolerably good quAity. • 

A few years ago, the Swedes attempted to rear th^ 

o • p 4 
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^ |b»d 0 r.^kvpn|i in liiek ahos|dtidd^ climate^ and miii 
ao;?ie»tpp^ante of ancepii. Ihthfe Stodhhohne JourmU 
18^4^ m in^resting hotice^oT die subject is 
^ ^i^diind. i ^After enumerating ihe motives which first 
instigilted the Swedes to encourage the growin of silk in 
ccsmtiy^the statement thus continues: — '^The idea^ 
iWeed, is not ne#; and expe^ments made long ag6 
presented en^unaging resul(B^ though it^appears that^ 
untjl the present moment^ the attempt has never been 
g^ously made. Experiments ihstituted during the last 
yW (1828) iti Stopld^lm^ for the purpose of disco- 
* vering sopie indigenous tree capable V>f nourishing the 
silkworfh^ have proCured^silk of very fine quality. The 
^ (Culture of the mulberry tree is extending itself in the 
*'f'provinces ; and hnportant communications on the most 
convenient mode of rearing the worm have been gene- 
rally promulgated. The silk so produced in Sweden has 
confirmed, in the amplest ^manner, the remark fonnerly 
made* on the superior fineness and solidity of silk grcFwn 
I ‘in the north, compared with ,that fPom more temperpte 
climes f a fact that has received the UBaninious sanction 
of tl% 'members of the Royal Society of Commerce, as 
wpll as of many silk ifiknufacturers. k supports the 
ordidkry preparation and dye equally the l^st In- 
dian silk, possessing the same (brilliancy and the' same 
‘ softness. The silk 'also that has been grown *for the 
last few yeprs in Bavaria is superior fto diat produced 
in Italy.” 

Anoth^’ attempt for the production* of silk in the 
British «dominioift was made at the commencement of 
1825, a period when the rage for new commercial pro- 
j^tft was scar6dy less violent, or its eventual revulsion 
le^ disastrous, ,^han they were during and following the 
memorkble speculatfons of 1718^ The company which 
was formed for the purposk just mentioned was incor- 
poratedrunder the title The^'British, Irish, and Co- 
lonial Silk Company.” This undertaking was supported 
by characters of the highest rank and respectability, many 
pf whpm werec indued to give their countenance to the 
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project^ by a patriot^ 'Meliorate the c(mdtitw 

of llie Irish ijeasant];^/ by adding to dieii* prJlfl^O 
sqprces of indifttry. Xhe uodertaldpg* should* |)y,^tio 
means be ^nked amoifg speculahve and deWve 'schemes, 
•raised for^iurposes of evftnOScent profit to their projec^, 
and with little reference to ultimate con^quen^es. A 
royal charter was obtained, and ^active measures were 
taken to pnomote the succt^s of tho ddsigq. A^spot of 
ground, of about eighty IQres, was selecteftl, on the ei^te 
of the earl of Kkig8ton,«near*MichelstoFip, in the dbpnty 
of Cork, and in ^this place neaaly 400,000 trees of the • 
white mulberry were transplanted- fl'he wholq proved 
unusually successful, very tree^ having died,* and 
many having in the first year of their t^^ansplantation pu^ . 
forth shoots twenty inches in lefigth. A small but com- * 
plete building for rearing silkworms was adapted on the 
plan of count Dandolo, and^very thing seemed to pro-* 
mise that success which should attend judicious^ plans 
and well-directed energy. The experiment was also re- 
peated on a more limited scale in England. Between* 
70,000 arid 80,W0 mulberry trees ^were planted on 
nineteen acres of fine rich sqil situated near Sloi^la 
The trees*fioufisbcd here as well as*in Ireland ; but. the 
attenqp^ to reaf silkworms in the Ui^ted Kingdom has 
been ultimately abandoned by this company. Its iSa- . 
nagers now turn the whole ^f their attention to an estab- 
* lishment*in the island of Malta. This has hitherto been 
attended with success, and promi^s advantagjeous results 
to the proprietoJh of the company. * • * 

The cultivation of cotton, which liad forme&y been 
pursued at Malta, was checked by the Ucreased pix»- 
duction of Egypt, and the numerou? population of t]^t 
islarid were consequently reduced to greSt distress ; this 
new enterprise, therefote, wjiich ofi|^ed. to the Maltese 
a prospect of again turning thdr industry into a profit- 
able channd, was haile(f by^hem with en&usiasili. The 
nature^if |he climat^ joined to other local adiantages, 
.promise a favourable result to the ezrdeavours* of the 
company ^on this island. The grow&i of the mulberry 
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tree in Malta> where attention has been paid to ite culti- 
vatfotS is «aid to be mo^ rapid by at least one third 
than in* Italy. ^ , * ■ • * 

The recent experience of this company leads to &e 
conclusion, that if our moist and variable ^liih^te do not 
in^belf ofibr' a sufficient obstacle to the success of at- 
tempts at rearing the silkworm, would still remain 
anoffier objection^ which, thoiigh fatal to sitq}i an under- 
taking, canndt^on any account Jie deplored, namely,^ the 
hi^ 'price of labour. Silk requires s(^ miich (are and 
^attention for its produdion, apd so* great a number of 
persons m^.st be employed in an establishment for rearing 
silkworms, that it only^iq, countries where the number 
^of the poore- class is great in proportion to capital, and 
• where, consequently, liftiour must be extremely cheap, 
that the silkworm can be reared at an expense which 
offers successfully to compete with other regions. Even 
then the superior skill and "knowledge of people to whom 
the silkworm has long been an object of attention will 
'"* always ensure them a superiority over novices in the art. 
This was one cause of failiNre in Ireland. eUnhappily, 
l^bpur is not mu^ better; paid there than in Italy ; but 
the ignorance and awkWSTdness of, the I nshn peasantry, 
in bestowing the^ necessary attentions^ ^ipon tjie silk- 
w6rms, an avocation totally differing from any to which 
' they had previously Bieen accustomed, afforded shfpcient 
reason for rendering their employmert unprofitable to 
the growers. 

In'^the year 1826, some silkworms' eggs were sent to 
the isldhd of St? Helena, that the production of siUc 
imght (le attempted on that* isolated spot. It is said 
that* mulberry* treei are already flouriShing there, and 
* that success maiy be expected to follow the experiment. 

For "a very long period ^silkworms have been reared in 
England as objects of curiosity or amusement; and al- 
most et?ery schoolboy cad testify the success which has 
attendee]^ his cares in tending them. There is, dndeed, 
no doulft, that Muth an equal degree of attention silk 
may be produced iffEngland as weU as in other countries 
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situated in an equally high latitude ; but the high price 
of labohr will always pteven^ its culture h^confting a 
source of profif to the^roducer in England. 

^Although the greaUincrease of our manufacturesj^ and 
the imporfiuK^ of our t^ade in and consumption of 'silk^ 
are fully shown in anodier chapter, yet thd historjf of 
«ilk cannot perhaps be Jitter condudad than by drawing 
the reader*^ attention to the enormpua qi!fantity«of this 
material used in* England alone, amounting in each year 
to more than»fouf millidhs‘o£*pounds’ weight. FowrtKbn 
diousand millions bf aitimated^crpatur^s annually *live 
and die to supply thisjittle comer of J;he wo^d with an * 
article of luxury ! «If astonis1imenff*be exdtecf at*this 
fact, let us extend our view into China, an^ survey th^ 
dense* population of its widely spread fegion, who from • 
the emperor on his throne to the peasant in the lowly 
hut, are indebted for their clothing to the labours of the^ 
silkworm. • 
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TRADE OFQFOREION OOU^^TRIES IN SILK. 

■' ti. • 

CHINA, TRANC:^, ITALY, SICILY, TURKEY, SWIXZERL^ND, rRl(«SlA, 
^ RUSSIA . * ** 

• fc < * t 

^ The preceding chapters have shown the times and 
inodes in which silk was first introduced into different 
states and kingdoms. iPis now prd(>osed to give a brief 
^sketch of t}.e present condition of the trade and ipanu- 
facture in some principal foreign countries. 

China is still as productive of silk as in more remote 
.times: it continues to form one of the principal internal 
trades of the empire, furnishing employment to a greater 
number of individuals than any o^er occupation. ■Sir 
^ George Staunton tells us, that womdn only are employvid 
in Han-choo-foo.in the fabr^ation of 'lowered and em- 
broidered satins, as well as other varieties of the finer 
tissues, and that a >‘ast ^lumber of workwomdh are thus 
engaged in very ex tend ve factories.* 

^he silkworm is reared in China, for the pui^oses of 
manufactures,, south^f the •Yellow River, but®not far 
beyond it ; die most southern parts of the em^hre being 
unfavourable to its giowth. Silk is produced in the 
greatest ruantity in the neighbourhood of Nan-kin, in 
about the thirty-second degree of north latitude. 

^ The^Cliincse feculty of inrtation continues to be suc- 
cessfully exercised in the manufacture nf s'lks : of thh 
the American uerchants are accustomed to avail them- 
sdves profitably, sending FreHch patterns to China, 
which are then copied with an exactness which makes 
these ifiiitations, in every'^respeci’ save one, quite equal to 
t]ie original fabrics. Being great economists, the Chinese 
are moi'e sparing in the use of ihrar materials, and tho 

ft. 

• ^ Staunton*! Embassy, voL iL p. 432. 
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weight qf the goods ii^ perhaps one fifth less than that of 
the French ; ^ latter^ indeed, fire considered 4o hi ifn- 
ne^jl^ssarily prodigal of th^ir material ; .aivl the Clanese 
imitations j^resent mofe than ah equivalent advantage, 
•being obtained^at far les# cost than the French fabrics. 

England imports a vast amount of bddi ratW &d 
bought silks from China. The Jafter description is 
included in life official custAm-houseretftms^withfndian 
gooifs, on which aecoun^ its quantity cannot he accu- 
rately stated.* lihe importatibn of raw silk from Ohma 
in the course of the yea): 1829» amounted to 600,&00 

pounds’ weight. • 

« • 

. ^ - a,—. 

m - 

The growth of silk in Francois stilf confined exclu- • 
sively to its southern provinces. Lyons, which is the 
greatest silk manufacturing city of France, furnishes » 
very few silks of its own grlwth : it is, however, the 
gTAt emporium whence the merchants of Paris and other 
cities obtain suppUdl ; as all silks brought from other * 
places, either by land or sea, are obliged at least to pass 
through Lyons. In the year ^540, Francis I. granje^ 
to this ci!ty the privjUege of being «n exclusive depot, 
which ^as contii^ed by various droyaj ordinances down 
to 17^7* The rate of 4uty was altered by almost iLll 
diese tof (finances ; but no documeSts ar^ to.be found 
* whereby *to ascertain what effect any of the different 
changes produced upon the silk trjide or manufacture. 

For a short period (from 1720 to 1722) tlT^ privilege 
of import and deposit was extended Uso to Dflnkirk ; 
hut in the latter year it pas again cpnfipfd to^Lyons, 
with the addationSl regulation, that n% foreign silk shdhid 
be imported into France by any other port than ]ilar- 
sallies, or by land except by th§ bridge Beauvoisin.” This 
ordinance f^o decreed, that all the silk grown in France 
should be sent to Lyom^for^saH, where it was 8td)jected 
to a duty of three and a bdf sols per pound, v|^le sil]c 
of foreign* growth v&s burdened withtthe heafier im- 
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post of fourteen sols per poun^. J'he regulations which 
thits favoRred Lyons at |Lhe expepse of ^very other part 
of the French, kingdom were not adopted with the v^w 
of obtaining revenue for the state, but wit^ the single 
obiect of benefiting that one cit)^. The aaiouvt receivedr 
in autibs wafi appropriated towards the payment of its 
municipal debts, •wj^ich would* appear to have beed 
somewfiat considerable, as flie privilege 4ras continued 
down to the period of the Frfp^ r^olution. 

*VWien Lyonij was in its ^moshfloiu-ishin^ state, it was 
computed that, on an*averaga number of years, 6000 
bales of siik, each«weighing 1 60 pounds, passed through 
theR:ity annually. ** Of fh^e 1400 bales came from the 
•Levant, l6®0 from Sicily, 1500 from Italy, 300 from 
Spain, and 120d from Ttanguedoc, Provence, and Dau- 
phin^. In the zenith of its former prosperity it had 
.been reckoned, that Lyons employed 18,000 looms in 
silk manufactures. But tlfe disastrous effects of the re- 
vocation of the edict of Nantes in l685 gave a serfeus 
blow to this prosperity; and in* the year l698 
number of looms amounted* only to 4000. • This ma« 
^ufacture afterwards rei^ived, and a great part of Eu- 
rope long drew supplies of brocade and licb bilks from 
Lyons. # ' • * • • 

*The decay of the manufactute at Tours was not less 
rmarkable. cThis city, before the revocation, ccould 
boast of possessing 800 mills for winding and Preparing * 
silk, and 8000 looms fcr weaving it ; while 40,000 per- 
sons 'wer^^ employed in the manufactifre : 3000 looms 
were tlfbn at wofic in the manufacture of ribands alone. 
But so^n after the period mentioned. Tours employed 
only 70 mills,* 1200 looms, and about 4000 workmen ; 
while the consumption of silk, which in the time of its 
prosperity had ampuntedr.to 2400 bales of l60 to 2Q0 
pounds’ weight each, had tfecreased to 700 or 800 bales. 

The^volution, of nebes^ty,' caused much alteration 
ip the general state of manufactures in FrandO ; but 
Lyons, llthoughdts exclusive privileges were withdrawn*. 
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remained^ and still continues to be, £he principal seat of 
the silkr manufacture? Jtt a v^y early periods this^ty 
had acquired *c^lebri^ for the brillian^ of its ‘dyes, 
ivhich were used, not pnly for its own manufactures, but 
also for tllose^of Paris^nd Tours. So much jealousy , 
*did the government evince of retaining this^uiieriority, 
^hat it prohibited the exportation of (iyed silk, lest other 
countries should imitate and rival tl^e beadty of aPrench 
manufactured goo^: a senseless prohibition, which 
obliged the silk merch^fs* of France to forego a p?e^t 
advantage, lest at some* futqre ripd if might posSibly 
escape from theim « ^ ^ « 

At the period when Savar^ wrote, *it is stated ^ha> the 
manufacture of ribands had* very much re^ograded in* 
France. Those made in Paris* were dbnsidered as the • 
best ; but considerable quantities of an inferior quality 
were manufactured at Chaumont and St. Etienne. En-^ 
glish ribands, which were tlien admitted into use in 
France, subject to a duty of four livres per pound, were 
gr^tly preferred b)athe Parisians to those of their own • 
make, and jye coiyequently^enjoyed a considerable trade 
in them until the year 1701, when the importation^o^ 
foreign sil^^goqds into France Iras qfliolly proliibited. 

The first fr|nies used in igr^nce for weaving silk 
stocking^ were introduce;^ into faris,*from England, tn 
l656'. oThis manufacture , spread *so ragidly^ that in ' 
^sixteen ygars from that time the stocking wipavers were 
considered of sufficient importan(]p to be incorporated by 
royal ordinance,«which at die saiKe time infficated the 
kinds of silk that it was permitted the vnanufactmrers tor 
use in their construction. ^ Various wer^ issued 

by successive monarchs to regulate ^s ^branch of 'in- 
dustry: from these it appears, that extensive stocking 
manufactories were est|blished in numerous tovfns, to 
which, in the usual meddling spirit Si the government, 
they were restricted in ihe year 1700. The stocking 
manufi^ture no longer exists* in the greater part of those 
towns, butris principaily carried on in ttie Cevemies. 
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It is stated, in the Commeroe .da 19®^ Bi^cle/* ' 
that batw^n the years 1^88 aftd 1^41 France sfhnaally 
exported to England m&ufactured aiI](S*to the sonount 
of 1 millions of francs# In 1 76^ the English goveiii-* 
ment commenced its system o( prohibition figainst the 
introduatiOA ef foreign silk goods; and to this dream- 
stance it must^ perhaps^ he as<^^)ed^ diat in the year 
1784 the exportation hf wrought silks from^Franee to all 
countries airiO\^nted in value to only ,^5;600*00Cl fraacs. 
jt!*‘ir89 it had increased to 29,f45,000 ft^anca; 

IVnmediately^fter this^ and during tbe early *years of 
*'the revolntionary war, the quantity feS off very much ; 
butfaftor a time thy trad') somewhat revived. 

• In' 1801^ the value of Exported wrought silk was 
\ 89^314,000 francs; ip. 1820 this had increased to 
1Q3 fids, 000 francs ; in 1 821 it was 1 1 1,089^000 francs; 
^in 1822) 99i068^000 francs ; and in 1828, 84,802,000 
francs. *t 

In 1786 Lyons employed 15,000 looms ; the ferment 
»/of the incipient revolution reduced- this number in the 
year 1789 one half; when there were 12,700 workmen 
employed. The state of the manufacture cannot be 
well ascertained dur^g the convulsions of the revolution ; 
but it is known that among the effects* ojT tliat dreadful 
' event, the numbei* of silk loOms was so reduced* that in 
' the year 1800 they amounted to no more thar 3500, 
employing ^ only 5800 artisans in the mai;uifdcture. 
After that time the ti^e greatly revived. In 1812 it 
emplpyed *10,720 lodms, and 15,506 workmen. In 
1824 thi silk leoms of Lyons were said to amount to 
24,000, employing 36,000 men. A Lyons newspaper 
of 482i5 gives* die ^act number of factories in that year 
aif being 8526, and the number of looms 2(), 101. Since 
that period botn are said to be diminished. - One o^f the 
causes of this diminution' 'is, per^haps, to be found in the 
disper^inn of looms among the villages comprised within 
a circle of ten or fifteen leagues round Lyona ; pro- 
fisiansjr'and consequently labour, being cheaper in these 
places thttn ii^. then city * 
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Foicipn competition, and some inauspictouf measures 
of inlenial policy, have also p]f)duced fluctUEtiorTiiT this 
maiuifacture ; and we k^rn from the J^y^ns newspapers, 
as*wcir as from other sources, tliat much misery has 
^pre\ ailed ^at intervals in that once flourishing city. In 
the beginning of 182.0, the operative sill?- wavers of 
ijyons weiein so great ^listress that public subscription 
was raised for their relief.# At the*pet?ting conueiied for 
Uus^purpose it stated, that, of 22,00^1 looms exist- 
ing in the city ^and ift*iminediatc neighbourhocd/\iot 
more than one thitd wicre in wltllc the wa^es of 
diose artisans wfto co^^d obtain cm]j|oymen4 , had, as aT 
necessary ‘consequence, fallen uery flftnsidcrably! • 
France produced in 18 12,* according to gqpd authoritji, 
9S7j0^i0 pounds weight of rawisilk, afld imimrted.a like, 
quantity. The average annual consumption of the 
country for the years, 1822 and 182^^ was estimated at 
1,600, COO pounds. • 

puling the last sixteen years great efforts have been 
made to increase liie cultivation of the mullwrry aneb 
the production of silk in Franco. It is believed that, in 
consequence, the annual produce has, since the year 181 4, 
been inerq^sed one third. A fiierchant of Lyons stJtes, 
tliat foreign sifk ^loeS not form more than one tentli or 
one eightli of liie wholc^uantifv'now^senj in the Frejich 
manufactories; thirty years ago r*nc half was foreign.. 
^No vi*ry authefttic infonnaflon can, inddbd^lSe obtained 
on this point. The waut of even approximative notions 
respecting the gjowth of silk in Vrance cani^pt be better 
exemplified than by contrasting statenjents fifriysficd by 
those wdio; profess to :have good information on the sub- 
ject In “ Le Commero# du 19'"‘‘ RierJP,” tile an,nual 
produce of t82.'5 is stated to amount in \alue to J5j 
miUilins of .francs. Estimating the average value per 
pound at 22 francs, tllb^ qu^mhy piodhced is found ra- 
ther to exceed 700,000 pounds ; aikl in the ‘‘ Annals 
of Agiiculture,” imijlis!jcd#in *1828, the pjodu«j ef raw 
silk is •estimated to^be of tlie value of 60 millior.s.of 
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francs, and in*weight rather more than 2,700,000, if the 
price pft* pound be equally' reckoned* at 22 francs. 

No information of a more acefirate prescription can 
be acquired concerning tire quantity of silk goods whifch 
form part of the external trade of the cqun^l^. This 
cannot be ascertained even by reference to the French 
custom-house reports, as, when a declaration is made^ 
ivhich i^ not al\\'ays the case, ,^he' dficlared ps usually in 
the proportion of from one half to ^two thirds of«the 
reai*v?\uc. The greater p?.rt‘ exported Avithou'. any 
declaration of vahie ; and, in particular, the qua*ntity of 
^oods smuggled into other counfri^'s is mever noticed in 
their, cuslom-hoiisc'K'porls. 

^ France iiroliibits the cxjidrtation of its raw silk ; the 
reason assigned fo^ which restriction is, that the country 
docs not produce a supply sufficient for its own manu- 
factories. It is difficult to see how France can possibly 
h'enefit by this prohibition, so long as the markets of 
Italy are open to her merchants, and foreign silk is con- 
tinually passing through her territorijps for the supj)Iy of 
other countries. The raw silk which we receive froin 
France is the produce of Italy, merely passiifig through 
the Iiands of French cot\imission agents in its transit 
between the countries. In this "way Eifglatul is sup- 
plied with a large ^iropoPtion of the rai^ silk -v^ih^h is 
imported from foreign, European nations. 

^ 9 f < ■■ L t 

It is the policy adopted by some Italian states to 
prohibit the exportation! of their raw silk. England is 
in con'scqii£>nce obliged to obtain a gii^at part of the 
Italian silk which^ her manufacturers require, through 
France, iuto uihosa territory it is smuggled. An inter- 
meiy ate nation %us*reaps a profit which, b>jt for these 
^ absurd restrictioxs, would be acquired by the count&y of 
production. * 4 < ^ 

It is impossible to conceiife that these Italian govem- 
ments caU remain ignorantfof thi»fact, which is notorious 
to jll the world beside ; and it is almost as difficult to 
imagine t^at thcy^can believe the iitlcrcsts of Hieir sub- 
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jects to^be protected^ by jilacirig restrain ts*upoi, the ex- 
portation of their rawjiroduce.f Any countr)»whR'h* pro- 
duces superabui^dantly, Ayould be plunge^ into far greater 
distress bj the loss of a market^ than would be cxpc- 
,rienced l\y ihg people •f other countries whom it was 
sought to deprive of that superabundant.* Tlicse can 
generally obtain the q^rject of thei^ wishes elsewhere, 
and, failinj^hi this, may either find a %ul)stituta% or dis- 
cover that the ])riv 4 ition is easily sui)poiit^le, while the 
cultivator, who ]ias pr^cfuced tlie articles thus unipiFdfit- 
ably left upon his IfandsJ is plui:y;cjJ mt% real and serious 
misery. When •may. we hope to ^ee priijccs take f 
higher moral ground of action^ and.scorning t?> connive 
secretly at acts which they openly professJ;o discountg- 
nance ? • • , 

The raw silk imported direct from Italy into England 
comes from the ports of Nice, Genoa, and Leghorn. 
The quantity thus obtained tiocs not equal that which is 
brought through France. A great quantity of raw and 
tl^rown silk is, ho«revcr, annually exported from ltal]| 
into varioiy; other countries. 

The average annual amount computed from the four 
years between 1807 and 181^ inclusive, was cqutl 'to 
the value of 81,^07^8^0 Milan livres, or about two and 
a hfJf •millions of pounds s!eflingf The exportation 
consisted principally of organlinc^ or thrown silk, that 
^ is, silk twisted, or thro^,” in the nfill ih readiness 
for weaving, iftie aggregate proportion of every other 
description of s^lk was very inconsiderable.. More than 
three millions of pounds f of organ^ine wefe^ exported 
in each of the years 1806 and 1807. 

• • • • 
• * 

Sicily, into which island the silk manufacture was* 
introduced at so early ^ periq^, still continues fo derive 
much advantage from this Branch ot industry, which is 
considered as the second preit source of richts to that 
island^ the trade in corn ranking as the first. 

• • •NotcL. , *• * 

t About seven of these pounds .ire equal to fiveV>unds avoirdupois. 

E 2 • • * 
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In all ages 'since its first establisjiment, the rulers of 
that cbuhtry^ppcar to havi encouraged this manufacture 
among its people. In 1752, the iJing of Naples estab- 
lished and invested with 'many privileges a commercial 
, company at Messina, for erecting inanufacjtories of silks, 
stuffs, anU cainblets. 

It is computed thlh, on an averse of years, a quantity 
of silk cq-ial iifyahic. to a milKon of ducats* 
is annually exi)(n te<l from the island. • ‘ *' 

l^sflcrmo employs 900 loam’s its e?yiorts, however, 
arc very insignififiant, ^npst of i^s silk being woven for 
&ome use. V'here are about 1200 loom# at Messiiia, and 
rather more at Catania. 'A variety of fabrics is made in 
the Messinese factories, but* the material is sehlom well 
reeled, dyed, or sorteil, and the work is not well per- 
formed. Gr^at part of this is exported to the Levant. 
Very little Sicilian silk finds its way to England ; the 
length of its skein differs frC:m the general importations, 
which circumstance is found to be inconvenient to the 
throwster, and the quality of the filament is unsuited to 
the general purposes of the manufacturer. 

‘^Tlirkey supplies IJnglaAd with a coiisidcrahlf quantity 
of raw silk. Our imports from that coun*^rv average more 
than 300,000 pounfCls' weight annually. It is breught 
to us from Alep|M), Tripoli, Sayila, iS:c.; but Smyrna is 
the principal jiort of commerce, especially for the silk of 
Persia, which forms a great })art of tliat which is im- 
ported from Turkey. Tlie silks of Persia are brought 
to Smyru^i'in caravans during part of the year — from 
January to September. The caravans despatched in 
Janit.**ry 'are latWn wjth the fiiiest silk, and the quality 
, is found to deteriorate with each following dionth. The 
silk of Persia comes chiefly from the provinces of Ghilan 
and Shirvan, and tlu, city of Scliainachia, situated near 
the edge of the Caspian gea. It is said that in some 
years no less than 30,000 bales of silk have been sent 
from the^c three places. The produce of Ghilan^is the 
moat abundant in quantity and Uie best in quality. 
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Slii'-vap and Erivanrank ncxl ; tlien MaSandoran^ anti, 
lasHvj Astrab^d ; biy; the laner is so inft^ior^is to be 
usually emplo}'td in Ivrmirig fabritis tnterniixed with 
cotton. Jt is scldoirt or never exported. The silk frotn 
, these diflTcrcRt jdaces 3s stored at Ardevil or Ardebil, . 
another Persian city, whence caravaifs set* out for 
•Smyrna, Aleppo, Scaiideroon, anti (fonstantinople. 

-• — * , • • 

1’he silk maniWactu^e^ has of late }3?ars made ^|uch 
rapid jjrogrcssjn Swi^zerliftid as considerably to*^alarm 
the French manulactuti'rs. ’Ihws advance is entirelj^ 
of recent date, aitd has been causg:! Uy the i»lhical state 
of Fiance. • * ** ' 

When, in the year 1810, Napoleon m»de such stiti- 
nuous but vain efforts to destroy the "commerce of Eng* 
land, and prohibited so strictly the admission of fo- 
reign cotton goods into France, the inhabitants settle^ 
about the lake of Zurich ifere extensively employed in 
tlv weaving of muslins. Losing by this piohihition 
t^eir accustomed ifiarket, they traiisferretl their labouil 
to the ma^ufacti^re of silk goods, as the one for which 
their previous habits best fitted them. Their course of 
industry #^as Jn this changed .^yith so much success 
and rapi<iity,^tliat m a very^ffw years they were able 
success3iilly to compete writh tjieir neighbours, in many 
brancl«s of silk manufacture, in^the Germjin markets-. 

, 'When tljc Bourdon government was restori^d in France, 
the Swiss weavers wx're still further benefited by the 
injury bronght^n the French manufacturers tbro^igb the 
internal policy of their government. •The rSi^ious per- 
secutions of 1815, 181(), and 1817, induced a consider- 
able number of persons to emigrate /rom^Ly on s, cat /ying 
to Zurich tfieir skill and industry. “ ^husi” as a waiter* 
in the Precurseur of Lyons remarks,^ “ at this epoch, 
^ well as in that of f793,» ftrangeffs profited and were 
enriched by our bloocly quaircls : an importa|it lesson, 
frequently given to governUnents, ami but too often given 
in vain ! • * \ * 

In 1814, Zurich and its environs contained not more 

A • • • 

, u 3 
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than 2000 locnns. To so late a peri^^d as 1820, (IcTinany 
was ^Arelyi supplied by trance with wrought silks; hut 
since that period, the quantities of silk goods of Sv{is9 
manufacture poured into the markets of Fra^ikfort and 
Leipzig have been so abundant to intcrl^Tc materially 
wdth the^’sal^s \)f the French merchants. 

In the beginnir%^of 1828, Zurich contained front 
9000 to^- 10,060 !>ilk looms, find some of jits factories 
were considerable. Three of the largest of these gave 
emplo^’mcnt to 2600 workman,* o8e of them alone main*- 
tainih'g 1 204 artisans., Zurich Jit one time coniined its 
manufacture to Fl/)rentines, and^ Basle to taffetas ; in 
both 'these towns all.q)the2» kinds of silk fabrics, with the 
exception of crape and satin, arc now made; and in Basle 
Ahe manufacture Of ribands is become very considerable. 
At Berne, silk for umbrellas is manufactured on so 
extensive a scale as to supply Germany and the north of 
Europe widi tliis article of^constant consumption. At 
Scha^hausen and St. Gall, only fine cotton goods used 
formerly to be manufactured ; but*>6uch is the encou- 
ragement offered by the recent success of other cantons, 
that silk manufactures have likewise been commenced 
in those places. 


At Crevelt, in Prussia,- are established very considcr^^ 
able factories oS ribands and broad velvets, which not 
only find a very ready market in Germany and the north 
of Europe, but are likewise extensively exported into 
America. . . 


'nre i^ussiaiTs arc very active and enterprising in 
’ increasing and perfecting the silk manufactures of their 
own coutitry, and have already attained to great excel- 
lence in them, being indefadgable in their endeavours 
to obtain skilful artisans. An r'necilote, found in the 
Frecurseur o£ the 25th of Detober, 1828, shoves the 
decree tc which they have succeeded in these efforts. 
A Russian mercdiard, in the preceding year, visited the 
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"warehouse of a silk merchant at Leipzipj, wh- had also 
a hoi^^e of businels alf Lyoifs. The Russian <n«rchant 
purchased a fl9zen Jtieces of French silk, and with these 
Obtained many pa^tcriis of. varioifs kinds of fabrics 
wrought^iii this inate^al. At the fair of the following 
year, tlTe asforjishment and mortification sf tfee German 
merchant were not a little excited^ on finding his ex- 
purchascr ^.on verted* in Jo a coitipetjtop, and offering a 
cQin})]'‘te ^ss(M'tmcnt of silken stuffs manuiAclured at 
Novogorod, from lltt*«i(hyitical patterns whicl^ht had 
himself uinvittingly fttmished. 
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CHAP. V. ‘ ^ 

PBOUHESSb IN ENGLAND IN THE MANUFACfUHE OP 

AMJ TKADE IN SILK. 

^AaiJEST Vecords of the iNTaoi^rrnoN of smat^. wakfs. — 

OF HKO\n <ilLKS.* III.VOCA'IION OF THE I UK'T OF NAM ES.* — 

Rdi/M. LIJSrUING COMFANY. — •TRLaVv OF OTJH 0111. CCM- 

1IEUC.1\L TKLATY *A'1TH FRANCE- «l\TROnUCTJON OF TIIIIOW- 

« INCi MACUINKRY at FUOAl *PIEI)MOyT. DlSTRI SS OF 

WEA\ ER^.-*-TllKlR Tt/MELTUAKY PllO^EEDlNGS. FltOliJ lilTORY 

LAW% M'ITAI.FIF.LA.I ACT.^ ^BENGAL SILK. RF.DUCIION OF 

#lUTIhS. Ki^MOVAL OF RESTRICTIONS ON FORHON lAll'ORT- 

, ATJONS REPEAL 6F snTJ^LIiFLDS ACTS. — GREAT IXTFNSION 

OF MLtC MANUFACTURE. — IMTKOVI Ml NTS. COMl’AUATIVE 

AMOUNT OF TRADE SMUGGLING. COST OF MANUFACrUA- 

•XNO IN FRANCE AND ENGLAND. DUTIES AND DRAWBACKS. 

* 

The earliest historical notice of the silk manufacture in 
EViglarid is contained in an act of partiament, passed iE 
tile year 1363 (37 Edward 111. cap. 5. apd 6.)j*to restrict 
difl^r^nt artificers, merchants, and shopkeepers to the 
manufacture of or trading in on^ particular ' kind of 
goods, according to Aeir qwn choice, Miirh llicj^ were 
required to make and^declyre by u. certain day nameli in 
the act, amk in which^extraoiylinary restriction efpgcial 
exception is made in favour of female VTCwers,* bakers, 
weavers, spinsters, and |?ther women employed upon 
works ki wotfl, linen, or silk, in embroidery, &c. But 
this maniffacture must have been of little importance, 
and appears to liave, made very^ slow progress, since in 
the yestr 1454, nearly, a century later, a law ;was passed 
•(33 Hen. VI. capp. .5.) for the protection of the ^Ik 
women op London against the importation, for five years, 
of foreign articles, wHich wereFenumerated and described 
88 similarito those manufaotured hy them ; such articles 
comprising only small wares, ^ch as “ twined-rib^nds, 
chaihs, or ({irdles/'^ This prohibition was further con- 
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tinui'd and cxteruln^ to ^tlie protection of'\ar*ous other 
brandies of naUvc industry, iifthe year ati act 

(S^Kdwanl IV. 'C.ap. 4.)„to continue ip force during the 
king's pleasure ; which act, enumerating all the pro- 
.hibited ai;ticlei», specifief “ laces, ribands, and fringes of 
silk, silk twined, silk embroidered, tires df *sillf, piir&es, 
find girdles.” • ^ * 

We may;ftirther infer from tliis.resftriction, 4hat the 
productions of the i.ondon silk women did not then ecyial 
in quality or iq. cheapness the manufactures sought to 
be excluded. * . ^ * * 

In the year 1^2, +iie above-men Jjoned a^t being no* 
longer in force, the English n»kerif. of silk goods were 
all thrown out of employ raent ; and in consideration 
their great distress, the importation of %11 such goods was, 
prohibited for four years from that time. * 

Twenty-two years later, an act of parliament (IQ 
Hen. VI I. cap. 21.) prohibiled the importation of any 
manner of silk wrought either by itself, or with any 
ot]ier stuff, in ribands, iaces, girdles, corses, and corse% 
of tissues oj;" point|,’' upon pain of forfeiture of the same; 
and by the same act it was made lawdul for any persons, 
as well fqfeigijers as English, *to import all other kln3s 
of silk, as wclj v r&w and un wrought silk, the above 
only txCepted. ^ • • 

h>otv this it may be plainly in5frred, that no manu- 
.facture o{ broad silks was at that time jJraplised within 
tliesc kingdoms; and,indeed, lord Bacon, in his “History 
of King Henry y 11./’ notes this^circumstaince. Jt was 
only near the close of the reign of J^nes I.*tlpit, upon 
some encouragement afforded by that monarch to Mr. 
Burlamach, a merchant of*Lcndon, so*me^lk thtow,stcrs, 
silk dyers, Imd broad weavers w^ere brought from •the « 
continent of Europe, and a beginning was made in the 
nftinufacture of raw sfik broad* silk fabrics, which 
has since become of so much^ profit and impojjtance to 
the* country, and which then increased so rapidly, that 
in the yev 1 fi 29 tl^ silk throwsters of Londcjp formed 
a body of sufficient importance to be jrfeorporated, under 
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the style of ^ the master| wardens^ assistants, apd com- 
monalty of*silk throwers. , 

The progress ipade in this b’-anch of industry may, be 
further collected from the terms of*a proclamation, issued 
in the year 16‘30, by king Cliarld^ I., setting forth, that, 
the trade in silk within this realm, by the importation 
thereof raw from foreign parts,»and throwing, dytin^f, 
and working the 'same into ifianufactures here at liome, 
is much increased within a few years past. But a fTaud 
in tii6 dyeing thereof bein^ lately discoyered, by adding 
^ to the weight of silk in the dye beyond a just proportion, 
by a false <\nd deceitful mixture dn the ingredients used 
in dyeing, whereby' also ' th^ silk is weakened and cor- 
rupted, and the colour made worse ; wherefore we strictly 
'Command, that rfo silk 'dyer do hereafter use any slip, 
alder-bark, filings of iron, or other deceitful matter, in 
tlyeing silk, either black or coloured ; that no silk shall 
be dyed of any other black but Spanish black, and not 
of die dye called London black, or light weight ; neither 
♦shall they dye any silk before the gwm be fair boiled off 
from the silk, being raw." ^ 

The same monarch, in the year 16*38, issued direc- 
tion's removing, in pfiirt, the prohibitions jmpe^ed by his 
former proclamation, and .permitting su,''l^silk to be dyed 
upen the gum, conlimonly called, hard-silk, as wak proper 
for making tufted tiCetas, figured satins, fine s^,'ght ri- 
bands, and ^rret ribands, both black and coloured ; and 
as his reason for this departure from his former (lirec- 
tions ^tatedi, with a dc-gree of candour,, not always ad- 
mitted iptd the edicts of princes, that he had now become 
better informed u|>on the subject. This order further 
directed* tha{«no scuffs made of or mixed with silk 
. shcfdld be imported, if of a less breadth than a full half 
yard, nail, and half nail, on pain of forfeiture. 

It will be remalked that this misguided and unfor- 
tunate prince thus took upon himself to regulate, by the 
authority of proclamations, matters which had previously 
been or^jbred by acts of parliamen/:. In many of these 
orders, the king was guided by his own impulses, or in- 
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flucMcoil by the pcrAiasions olfothers, rather tha® by any 
sound or eiilightenecb views of the natuie oT commerce; 
aad he endeavoured to* render the ti^rfe of the country 
subserviertt to liis poliucal and religious designs, without 
refereiict? to fliat freedom which is essential Xo t^c success 
of all coniiriercial enterprise. In a||Other proclamation, 
issued by him for the^eforming erf* aljusas which it was 
alleged I)a4 crppt into practice in' the manufacture and 
bread ill of silks, tile i^^'avers' company were empowered 
to admit into theic commonalty a competent number of 
such jieisons, wj^ether Strangei^ eft- natives, as had exer» 
cised the trade of wearing for one y^T at lea^t before the 
date of a new charter, then aecently granted to tliat com- 
pany ; ]irovided the parties so admitted ^ould be con- 
formable to the laws of the reafm, and to the congtitutioiT 
of the cliurch of England ; as though the fabrics which 
they wrought were susceptible of contamination if touclit*U 
by heretical liands ! 

In the reign of his son these matters were brought 
once more under* the more constitutional control ot 
legislative«enactwients. We learn from the preamble of 
an act passed in the year (l.S and 14Car«H., 

cap. 15.)ftha4 tlic company of silh» throwsters in Lon- 
don tlien emf»l<^ed above 40,000^ men, women, and 
chlliTren ; and, upon the petUion that companjT, ali 
enacyt^nt provided, that^one should, set •up in that 
• trade wi^iout saving an apprenticeship of seven years, 
and becoming free of the throvis^ters’ company. 

Many acts ff parliament were from tifjje ttf time, 
during this reign, passed for the regulation of the manu- 
facture and importation silk; but tj^ese ^cts were 
subject to gontinual alterations orcepeAs, and sceyi to 
hav§ had but little permanent influence. * 

^ In the year tljp revocation (jf the edict oT Nantes 
compelled many merchants,*manufacturers, and artificers 
to fly from France. X'he numbers of these Anigrants 
have been variously stated* by diffferent writers, at from 
,300,000 to 1 ,000,04)0 persons. About 7 0,8©0 made 
tlicir way to England and Ireland, ^itU such propcijty 
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as the j emergency of thi^ir case alvowed them *0 carry 
away. A farge number of them, *vlio had been engaged 
in the fabricaiiom of silks^ resorted to SpitalfieldSj ern- 
tributing much, by their knowledge and skiIly“to the im- 
provement of the manufacture \ii EnglaiRl. The silks 
called alamodes ainj lustrings were introduced by them ^ 
and we are also inJehted to thetf? for our manufactures 
in broeSdes, satins/ black an(l coloured mantuds, black 
patjuasoys, dudipes, watered ti^luos,* and black velvets, 
all of which fabrics had previously been imported. 

, Descendants of many'*of these refugees still are found 
in the same* spot, engaged in the s'arne occupation. The 
revocation of the ciliet %f< Nantes was attended with 
(jffects bencfcial to other countries, which those who 
xlecreeil that measure hkl not the skill to foresee. A 
large population, possessing knowledge and dexterity in 
♦he arts of life, were thus scattered over Europe, and 
intermingled with the less instructed of other nations. 
The cultivation of arts and manufactures was thus 
‘Stimulated, and tlie general civilisation of Euroi>e acce- 
lerated. 

The manufacture of lurtrings and alamodc silks, then 
articles in general wre, which, p»-cviously to^ Che settle- 
ment of the French refugees in Spitahiclds, had been 
imported from France, was, in *he year l6’92, brought 
to a state of considerable p,erfection ; tbe pcrsthis en- 
gaged therein were this year incorpo-ated by charter, 
under the name of llie royal lustring company,” and 
obtained from parliament an act, prohibiting the ira- 
portatiou ot* foreign lustrings and alamodes, alleging as 
the ground for suc^h a restriction in their favour, that 
which, had it^beer. well founded, should have made 
thefn indifferent, to all legislative interference — that, the 
manufacture of tl^ese articles in England had now reached 
a greater degree of ^erfecticn than was attained by fb- 
reigncrs< The author of a pamphlet, entitled ‘^Angliae 
Tutamen ; or, the Safety of England,” written in, 1 6*95, 
with the fhtention of discountenanc'ng a great' variety of 
joint-stock trading companies, which then were much 
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pal roll iscd by the ]»uhlic, makes exceptionsi in Tivour of 
some lew incorporations, fiml ii^ntions, ainoi|" th#sr^ the 
royal lustiiiig •company, .as having thriven greatly, to 
th» advantage of the njanulacturing inaustry of the king* 
dom. In *1110 sequel, jowever, this company suffered 
•materially frmO the illegal importation of jjw pi^hibited 
|rtidcs ; and, for its greater protection, a new charter 
was confinnecj to it by ^’t ^f parliai?lent,in®l()98^where- 
by its powefs aud iirivilegcs were importantly enlarged, 
and tlic sole use, exerc^#^ ayd benefit of making, dress- 
ing, and lustratihg ^laiti black alamodcs, renforcesf and 
lustrings in Engjpnd aiTd WalA ^as granted to it for 
fourteen years- But* this f^ourgd corporation was 
doomed to encounter % dearSicr foe than foreign com- 
petition, in a change of the public tast^ anef fabrics of a 
different texture coming to be generally worn, .to the 
neglect of those in which .they dealt, the company ex- 
pended all its money, and wjs entirely broken up before? 
the expiration of its charter. 

The treaty of Utrecht, concluded in April, 1715, was 
accompanied by a commercial treaty witli France, under* 
which the •nianuldctures of each kingdom were to be 
admitted into the other, upon tlie payment of low 
lorem dutfes. • In this measure of* liberal commercial 
policy, Jjie gomji^ment appears to hjve been too far in 
advance of the general 4nteIIigefice ^f the people, wlihs^ 
cornii\pftial pn^udices w'ere^o strongly cited, that pe- 
•titions inffiumerai»le w^ere presented to thi? parliament 
against its ratification ; and aftej very violent debates, 
the bill for renWering the treaty of commerce efihctual 
was rejected in the house of cominonfi by a sihall ma- 
jority. Ill the petition ]pre8entcd on tlij^ occasion by 
the weavers^ company of London^ it i% stated, that, 
owing to the encouragement afforded by the crown and ‘ 
divers acts of parliaments tlie sjlk, manufacture at 
that time was twenty tiinci^ greater in amount than in 
the year l6’6'4; that all sorts of black and coloured 
silJw, g^ld and silver stuffs, and ribands, were made here 
as good as tliose ofJiVcuch fabric; tlj^it blacfcsilk for 
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hoods and sc^rfs^ which, twenty- five years before, was 
all irip®rtc(^ was now inKle he:e t<9 the annual value of 
more than 300,000/., whereby a gicat increase had been 
occasioned in the exportation of*woollen and other manu- 
factured goods to Turkey and Italy, whence tile raw silk 
was imported. ** 

There seems to have been the less pretence for this 
opposition on the. pari- of the sillt trade, since it formed 
their boast thft they bad successfully iinitatefl, and even 
outdone, the French manufactur-?rs in the quality of those 
goods, wherewith these had form^*rly supplied almost all 
»the rest of Europe. ‘ ilhd it ajipears to have wholly 
escaped ♦hU penetration of the government, that one ar- 
gument upon which the*' weavers principally relied for 
me continuaiVce of restrictive regulations in their favour, 
Vas capable, as regarded the general commercial benefit, 
of being more forcibly used against them : for if, in 
payment for the raw silk then imported, woollen and 
other manufactured goods were given, to how much 
neater an extent would these more natural branches of 
industry have been carried, if paymeift had been required 
for manufactured silk instead of the re w material ? It 
is tfue that in such case ^.he labour bestowed upon silk 
fabrics would have iMcn so far lesseped, bit ^lie demand 
for manufacturing labour /throughout tl:fe kngdom would 
ha'^ been augmented rather than diminished, since a 
larger proportipn of the valjie of woollen manufactures 
consists in die wages of artisans, thacais the ^asc with 
those of silk, whose original production is so much more 
costly and ‘feven with reference to the o^lerative weavers 
themselves*, theirs hardships would not have equalled 
those which, in such circumstances, usually fall upon 
mechanics, sinex; they would have found an employment 
' for ^ which they were qualified by previous habits and 
knowledge, in thp weaving of those additional cloths and 
stuffs which would bave been demanded. The truth of 
this statement has been rocently confirmed by the trans- 
ference of manufacturing industry from the cottqn fac- 
toiies to /Ae silk looms of Manchester and Macclesfield. 
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When, at a later period (S^ntember, T^ 86 ), a. treaty 
of coiniflerce was signed and confirmed between fb^'two 
courts of FranCe and f^n^land, under wd^jeh the import- 
ation of many of the 4 )roductions of either country was 
permitted Into the othe^ on principles of reciprocal li- 
berality, and subject to only moderate ad mibreri4 duties, 
90 evil consequences resulted to our .manufacturers. 

d'his treatj^ remained in,»force until tlie Vleclar^tion of 
war by theTKrench republic against this poUntry in Fe- 
bruary, 1 793 ; anti duribg the entire six years of 'Its 
continuance, although hur shojjVeepers/ were daily re- 
sorting to Franca for their purchases, and articles of * 
French production were as co^nnoi^y met with in our 
warehouses as were those 8f home manufacture, ye^ 
during no period of our comqjercial tannals have our 
manufactures experienced a more steadily progressive 
march of prosperity ; for, if the taste of English con- 
sumers led many to prefer ^le fa])rics of France, the 
tide of fashion in the latter country set with at least 
equal strength in favour of English goods, and the^ 
wjfrehouses of London and Manchester became the resort 
of French fherchdhts, to a degree which furnished con- 
stant and increasing employment to our artisans. » ♦ 

There (Ah bft little, reason for doiTlIting that, had the 
French gomm^cial treaty of 1<786 eat tended to the in- 
troduction of silk goods*iipon liheralp terms, our weavers'^ 
would, ft a mufih earlier pesiod, have placed their pro- 
tluctions iljjon thetsame equality, in point of^ excellence, 
with those fabrics with which tljey would have come 
into competition,* as they have, beyond all controversy, 
lately attained. * 

Up to the year 1718, oua* machinery foi^that puiqiose 
was so defective, that this country wa», in d great degrqe, 
dependent ujion the throwsters of Italy for the supply 
of^organzined silk; bqjt at tjiat tii]^e .Mr. Lombe of 
Derby, having, in the disguise of a common workman, 
succeeded in taking accurate dmwings of silk-tlArowing 
macilinvy in Piedmont, erected a stupendous mill for 
tl^^t purpose on the uiver Derwent at Derby, ’and ob- 
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taiued a patent for the ^le and exclusive property in 
the %aAie d^uring the s]fkce oY fourteen years*. This 
grand inadune, \yas coiistructpd Vith Sr6',58(5 wheels, 
and 97j746 movements, wliich worked 73,72(i vards*of 
organisme silk thread with every revolutit^n ol' the water ^ 
wheel wtier^ the ipachinery was actuated ; and as this 
revolved three timCs in each wiiyutc, the almost incon^ 
ceivahl^ quantity o/ 818,5CW^,960 yards# of organzine 
could be prddvccd daily. Only oqe water wheel was 
cnipicycd to give motion tOtthteVholcof this machinery, 
the cbntrivance A‘f whi^i, consicteriiig Aie then state of 
"bnechanic^J science in England, , speaks highly for that 
of the c&nstructor, rvho ^possessed the means of coiitrol- 
Jlng and stopping any one or moro of the movements at 
^ pleasure without obstructing the continued action of the 
rest. ‘The building wherein this machinery w^as erected 
^was of great extent, heing 'five stories in height, and 
occupying one eighth of n'mlle in length. So long a 
time wa^ occupied in tile construction of this machinery, 
^and so vast was the outlay it occasioned, that the original 
duration of the patent proved insufficient for the ade- 
quate remuneration of its enterprising^ founder, who, on 
IhicSe. grounds, applied t& parliament, in the ^ear 1731, 
for an extension of*flie twra forivhicl^hfs jlVivilcge had 
J^e^n granted. This, jidwever, consi&'cration the 
great national imp(K;tantle of tlfe ol]^ct, which was op- 
posed tp Itg continued limitetipn in the hands of any 
individual, was not granted ; but par^amcnt'Voted the' 
.ram, of J;4^000 poui^/to sir Thomas ^JLombe, as some 
eonsittersiiliton for^ the, eminent services rendered by him 
to the nation, in discovering and introducing, with so 
much pt rsoriJL^ risk and labour, and in bringing to per- 
fea^ion at' great eT^^enSe, a ^orlc so bencTicial to this 
kingdom ; tlje grant being made upon the sole condition 
Aat compfeteiTt pturons sboidd ke allowed to execute An 
exact mo<lel of the machinery, to he dejiosited in such 
place ,as*lusiiiajesfy'shou1ld ^^ppliint, in order to diffuse 
aiyl perpetuate the^ manufacture. The act authorising 
.the ittsuk of thitf money mentions,*' among o&er causes 



fills' - m' ^ ' 

wfiicli jttBtjfied tbe^e&t obstniclaon oi3fered 

to' sir Thomas Lombe’s ilndertiHng by the king (^1$ar^ 
dSnia^ in protiibiting* th^ ^^rtation^of the raw silk 
wSicih the ^gines were intended to work. * 

^ The imperfect records whidi^ until a coinpara|ivdy 
recent period^ were k||»t of the progress^f oilh com- 
miercial and manufact^ing occupatic^^ ibake it neces* 
sary to search in the pageO of contempbrarj writers^ in 
order to glean Snick information* as may aerve to denote 
that progress. ,In a published in entitled 

The British Merchant/’ and^ wjiich*b^ars marfs of 
' considerable authbrity «upon mercantile ,subjoctsj it. is 
stated (vol. ii. p. 220.}^ tha| the value of the silk ma- 
nufacture in England amounted at that tims^'to TOOjOOOi 
pounds more than at the. peijodlof theVcyoIudon. when 
importations of wrought silks w,ere made from France 
to the annual value of half a niilUou sterling. 

For the further encourag6ment*of this manufacture, 
an act was passed (3 Geo. I. cap. 1 5.) fpr. granting, 
during the space o^ three years then next ensuing, cer- * 
tain bounties on •the exportation of fabrics composed 
wholly of silk, or of mixed materials whereof silk fornyi^t^ 
a portion. • JThis concession in favous of the silk manu- 
facture was one cC the very few legislative interferences 
affectfhg the trade whish has^ Is^en funded in Justit3S^' 
The iptney granted on the pxportanon of wrought fa- 
•brlcs, althnugh msder the title of bounty, \fas, strictly 
speaking, only a drawback or rep|yment pf part of tlie 
duties exacted oh the importation of the t&W jnati^al ; 
and which, otherwise, placed the English maniffacture 
at an unfair disadvantage ip foreign markets. « 

It is Btatsd that the silk manufacturh of En^Ui^d 
had now been brought to so great perfection in all its 
bqinches as to equal the^nest productions of any foreign 
nation ; and this act for granting a drawback on export- 
ation, was deckrod to lave^fof its objpcfr *5 the* giving 
of ifbwttncQuragements to so noble a manufactiq^e.” B/ 
the same statute a faither advantage was afforded to the 

p 



SILK BIANVFACTVRE. 


PART !• 


66 

silk trade, by the repeal all duti^ on the importation 
of drugs in dyeing. 

The Russia ^(jmpany, whic^ enjoyed 1)y charter the 
sole ri^t of trading betiveen England and Russia, de- 
tain^ permission, in the year If 41, to iiypok^raw silk, 
the product ^f Persia, from the dominions of the czar 
of Muscovy, upoir payment of same duties as were 
levied sn thd iiiipoftation o& the same article from the 
Levant. And it affords strong evidence of the favour 
wheiewith the silk manufacthr^ was sjill regarded by 
the English go^ernn^en^, that |Jiey Vere willing so far 
to relax ir its behalf the Navigation Adt (12 Charles II.) 
which for so long a period had been, and which, even 
A»down to ou{ own time, continued to be guarded with so 
<% much jealous wiftchfulness, as a main pillar of support 
for oiir commercial edifice. Considerable quantities of 
n raw silk were imported in this way, and this branch of 
business long continued tO'|>rove highly profitable to the 
Russia company. 

® To meet the growing demand for the raw material 
on the part of the English silk throwster, parliament, 
in the year 1749, reduce^ the duties payable on the im- 
portations of raw ^ by the Eagt India Company from 
China to the same rate ^ was levied^* op that brought 
Italy ; and,*in order to fo^iter and extend the pro- 
duction pf silk iir the Nprth American colo.iies of 
Georgia and Carolina, where Already «ome c^'nsicierable 
progress had been made in the pursuit, it was permitted 
to be brought thence So the port of Loifdon free of duty. 

There is reason for believing that the so long boast^ 
Buperi^ty English silk fabrics over those of foreign 
production existed, less in reality than ^in sanguine 
imagination and prejudice ; since, in the face of ^suih 
declared superiority, an^. unde^ the burden of duties 
fully equivalent to those paid on the raw material ny 
the British manufacturcrii'fiU’e^gn goods continued to 
find" their way to England/ to the great dissatisfaction 
of theMreaver6,,who, in a memorkjl presented by theip 
,to th^ lords of trade in the year 1764, prayed ^at, at 
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leasts double dutie% mi^ht b| laid upon all foreign 
wrouglit silks.^ To ^is prayer their lordships do*not 
seem to have given immediate attention ^ for in the fol- 
lowing y^r, on the •day appointed for the meeting of 

• parliament (the lOtli o# January )3 the journeymen 
weavers of London^ who were suffering ftom tZie then 

•prevailing fashion of wearing FrentsJii^silkB^' assembled in 
vast numb^rS^ and marclled to tlie ^farhamene hodse 
with drums bea'ting and ^colours flying (as*their suc(^ 
sors have frequently do^ on Subsequent occasions affect- 
ing their interests)^* in order to^pipmote their petitiona 
for relief, makiifg pemonal application to the several 
members as they proceeded ^o *the tiouse of commons, 
and representing the wretched situation o^ themselves-^ 
and their families. The weavers werb at this time not 
contented with asking for ^ the imposition of additional 
import duties in their favour, but prayed for the total* 
prohibition of all foreign wrought fiilks. 

The sight of such a multitude of people, who seemed 
ripe for the commission of almost any outrages, added * 
to a repoit that# the weavers were preparing to set out 
from inland towns in order to jain their London brethren,, 
caused a gi^afo consternation in the public generally, and 
more especially dtnong the principal silk mercers, who, 
by dSahng in the obnoxious articjes, j^onceived themseh'^.?' 
more, f xposed, to resentment. To mal^ their peace, 

• these dealers canae under engagements with tlie weavers 
to countermand all their orders foreign sUks ; a con- 
tribution was nfltde for the immediate relief bf the suf- 
ferers, and parliament reduced the duties payable upon 
the importation of raw gnd thrown silli^. these 
measures th« weavers were appeasedq and the only vjo- 
lence committed by them consisted in breaking the 
i^indows of some of those mqfcers i^o. dealt in silks of 
French manufacture. * 

At a later j^riod of session aq act was* passed 
prohibiting the trade in foreign manufactured qjlk stock- 
ings, silk* mitts, and silk gloves ; and the prohibition 
which already existed against the importation of rikandfb 
• • y 2 
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lacesj and ghrdles of nnd^ tlrs act of Hen^y VII., 
wak now enforced with additional penalties. 

These compliances, on the jiart of the legislature, w;th 
the demands of the weavers, do nbt appear tr have pro- 
duced all the beneficial results wMch were etcpected ; as, in 
the vei^ next year, it was rendered necessary, by their 
outrages, to pass ah^ct, declariifig it to be felony, and 
piinislmble with^ death, to b/hak into an^ heuse or shop 
with the intention of maliciou^y damaging or destroying 
any ^Ik goods in the proems of mwufacture. At the 
same time, the importation andfsale wsre totally prohi- 
bited of foreigi^ made silks arid velvets, with the only 
exceptions of thosb brdtight from India, and of silk 
A-i^rapes and - tifiknies from Italy, but which last were 
burdeped with an additional duty of seventeen shillings 
and sixpence for every pound weight, one half only of 
•which was to be drawn back on exportation. 

The journeymen weavers were, from this dme, fre- 
quently led to form combinations for compelling the 
masters to raise the wages of tlieir l&bour ; and, in the 
month of October, 1769> notwithstamling the severity 
^pf ,tbe enactment just recited, and in defiance of it, fre- 
quent acts of violence were committed upcm th*& property 
of their employer^, and <loom8, togethw tvith thp goods 
IffT them, were often destroyed, These riots were not 
suppressed without bloodshed, several soldiers, an well 
as some of misguided weavers, being kilRld in the 
skirmishes. ^ 

The constant disputes which occurred between the 
journeyVnen and ihaster weavers on .the subject of ws^es, 
occasioned th3 passing of an act in the year 1773, 
wl^erehy the aldmLen of London for that dty, and the 
magistrates of Middlesex for the county, were empowered 
'to settle, in quaartecr sessiens, the wages of journeymen 
silk weavers ; and penalties, were infiicted upon such 
mastersHiB gave, and upoA such journeymen as received , 
or, demanded, either more or less wages than ^hofddlbe 
thus se^ed by ifiis authority. the same act, all' 
weavers of silL wWe restricted, under penalties, from 
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having, at my one tifie, a grealj^r number of apprentices 
than two. ^ ^ ' 

This regulation, whichiapplied only Ao» the district of 
Spitalfidds^and which*wa8 confiTrined by two subsequent 
•acts (32<?eo.IJ[I. cap. 4ft. and 51 Geo. III. cap. 7^.), the 
first to include in its operation manufactures of silk 
ftiixed with other mateiials, and the secoq^ to extend 
its provision; to female wefvers, continued ip for(% until 
the year 1824. * Daring jts continuance ft was the o^ 
casiou of great difference of ofiinion amoqg those affected 
by it. It is only during very reaent years that a better 
understanding hal been generally eiftertainetf of the 
principles which slmuld influent tli^ trading laws of a 
country. The favouraible consequences^ whi^ have fol- ' 
lowed the abandonment of many restrictions, once viewed 
with favour by the nation ^ being productive of com- 
mercial advantages, have proved how ppreatly those ad- * 
vantages were over-rated ; or, to speak more correctly, 
how wholly the restrictions failed of attaining their 
« intended objects, aifd how impossible they are to be * 
upheld unless when accompanied by the forced and un- 
natural aid of war, during the continuance of which tl^ • 
strongest nftUoir may dictate commeinfal as well as poli- 
tical lan^ and«reflder other countries^ tributary to her 
aggrandisement. • m p 

legislative interference between the manufac- 
turer and i4ie worliing artisan must prove hurtful to the 
trade in which they are engagedp« By tending unduly 
to augment the rite of wages, it must exercise sin inju- 
rious effect upon consumption ; and so much is tliis the 
case, that an augmentation in the price of il^prodiiction, 
which would «eem too small in amoftnt for exercising 
any influence, has been known to ruin a manufj^cture 
altogether, by turning the public tasteipermanently into 
new channels, or by raising up competition from quarters 
unchecked by similar restraiijtB. * % * 

lliert being a ^eat scarcity in the b^nning^of tha 
year 1779 of Italian drganzined silk, whiah was*indis- 
pensably required for the warp in silk mantifactureESJ its* 

• • r#3 
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imjgortation was permittc^l from aii^r port and under any 
flag until *i;went'y days after die commencement of the 
next session of‘ parliament ; add ^is relaxation was ex- 
tended from year to year, by sudeessive act^ of parha- 
ment, wtil the conclusion of th)S war. • • . 

In an estiihate pf the condition and die annual pro- 
duce of the .principal manufactures of Great Britain,* 
which Vas published in thd^ year 1783,*tfie different 
bx?nches of silk manufacture yj;ere sa&d to amount to the 
sumi of 3j35O,0OO/., and if was. farther*. stated, that tliis 
amount was progrescivi‘ly increasing. In 178^^ addi- 
donal duties were*imposed of onto shilhng and ten-pence 
per pound on raw* silk,* and of {wo shillings per pound 
“^^ on thrown* silk,, and larger countervailing drawbacks 
were granted on the exportation of manufactured goods 
composed wholly or partially of silk. 

The production of raw silk in Bengal, with the view 
to its exportation thence, was but of trifling amount 
until the middle of the eighteenth century ; and its qua- 
lity was so inferior as to occasion *itB sale for a price « 
equal only to one third or one half that of dtalian silk. 
'vTihe total quantity receded from Bengal and China in 
the year 1750 waffbnly 43,876«pound8 bue soon after 
that period it became favourite object witli J;be East 
*Tndia Company tu eifcourage* its production, as one 
means whprehy to draw from India to Europe the sur- 
olus revenues which were expected ^to floi^into their 
coffers. , i* 

In year ^772, witli the view of rendering the silk 
of Bengal, which hitherto was of the commonest kind, 
and flt onl^ for inferior purposes, acceptable to the 
English manufacihrer, proper machinery and competent 
persons were sent to that country for the establishment 
of filatures, or itilk-wiifdUng factories, on the Italian 
systeip. The period chosen was, in one respect, very 
unfortunate, owing to a dreadful famine which at that 
4ime Y^ited Ihdia ; and it was not until the y^ 1776 
that any maCef^l advantage could be derived from this 
* improv^ s]fstem. In the year just mentioned, the 
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shipmeiUs of raw die frpm Bangal alone amounted to 
515^913 pounds; and during ten years^ froln 1776 to 
1%85 inclusive, the average importationweached 560,283 
« pounds. Although in*some individual years tlie quantity 
* has fallen shoft from accidental causes, yet its average 
^mount has continued to advance wi^ toll^able steadi- 
ness ; and the impoifations now* amoupt to nearly 
1,500,000 pounds annually. , * 

The quality of tHh Egst India Company^ importatiqgs, 
although much improved by the use o£ the machinery 
sent from England in 1772, wts «till considered to be 
greatly inferior to thaf produced in ftaly ancP Turkey; 
and, prior to the yea]; 179 ‘% if was* thought applicable 
only to a very limited number of U8e[|. l^is state of** 
things, causing their importations to accumulate ip their 
warehouses, led the directors to devise means for the 
more general introduction o^ Bcnj^al silk into use ; and, * 
complying with the recommendation of a committee 
of their ^dy appointed for the purpose, they, in the 
lAst-mentioned year, caused a portion of their stock to* 
be converted int8 organzine by silk throwsters in this 
country. Although this measure encountered a strqn^ 
opposition Ut that time from some* branches of the silk 
trad(, k wasIBoon perceived to^be of considerable beneiit 
to the country, inasmuch as the eaperiment tended to 
remewe much«of the prejudice existing ^.gainst the use 
of BengaT silk, aAd the trade was rendered less dependent 
upon Italy, wh^ce, during so long a period, jthe greatest 
part of the organzine used by our weavers was brbught. 
Up to this year (1794)> the total quan&ty of silk organ- 
zined in the English milli^did not exceed #0,00Q pounds 
weight anifhally : the mills being principally occupied 
in ^oiMng singles and trams, the importation of which 
descriptions was wholly prohibited ;%and as the English 
throwsters were often out of employment, they were 
wyiing enough to encolira^^ t&is expenment on^the part 
of the E|ist India directors. \ • 

* On the supposition that die qualiCJ|\of BSigal silk 
was suited to the objects for which* organzine Was ze- 
• * •F 4> 
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quired, there'coiild beno difiere]nce cf opinion concerning 
the policy <ff the step^ since it was ft means for providing 
profitable employment for English labour and capit^ 
The opposition which had been ofiered to th<i measure 
proceed^ irom merchants intei^ested in the importation 
of Italian thi^wn ^ilk^ who found means to influence^ 
for a time^ n^ny among the manufacturers ; but these/ 
seeing ht length that they wei^e acting in ‘opposition to 
their true intdrests^ resumed th^ exercise of their own 
judgment^ and employed organzined.East India silk for 
many of their principal ^fabrics. * 

From fiiat time<the importations of' Bengal silk have 
been progressively improving in auahty ; and^ in conse- 
^quence^ the c/rganzine made from it has grown gradually 
‘ into favour, until it now ranks, for the most ‘part, very 
little below Italian organzine,, and, in some few instances, 
'has even sold for the highest prices afforded by the 
market. Sanguine hopes nave been expressed by some 
persons of competent judgment, that at no very distant 
' day the improvement may be such a% to render our ma- 
nufacturers nearly independent of foreign supplies. The 
fac^ities for extending the production in India are such 
as to create reasona^e expectations that, in riigard both 
to quality and pr^, Bengal silk will force the pro- 
ductions of Italy, ard five supplies from Turkey, out of 
the market^ In these western' countries^ there "is but 
one regular annual crop, while in Bengftl there*are three, 
at intervals of four months, in March^ July, and No- 
vember. » 

The quality of China silk, governed by the same cir- 
cumstances v^ch limit thetprogress of improvement 
in vail the instituthins of that extraordintfry country, 
has continued without variation from the period of 
its first introdnetien into- Europe to the present houv. 
Its hri^ant whiteness, the principal merit of .China 
^ silk, is supposed to be 'owing*" to the application of 
8(mie indigenoi^ production, the knowledge of Srhich 
is confined to ^t country. A gl'eat part of the raw* 
silk iihported from China is used in the fabrication of 
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hosiery and gloves^ m which articles it is acknowledged 
by £orei^erB that tne Ehglish manufacturet Iils Ibng 
greatly excelled the Frenq^^ an advantage, attributable to 
thi superioj^ity of machinery. • 

^ Bengal raw ^ilk is dittinguished by two appeUations 
— country wound^ and filature ; the fomfr beifig fur- 
nished by native adventurers^ who cjft em^uoy none but 
the rudest methods for winding it ; while the Intter is 
produced by servants of the East India Company^ aiyl 
treated according to th^ *moft approved European Inc- 
thods. * • • . 

Difierent degrees of fineness or coarseness are denoted 
in the company’s filatures ip Bengal by the letters A, 

B, C ; silk of 4 to 5 bocoons is called A ^o. 1 . ; of 
6-8 cocoons^ A No. 2. ; of 8-10 cocoofis^ B No. 1 . ; of * 
10-12 cocoons, B No. 2 . j of 12-14 and 16-18 co- 
coons, B No. 3. ; of 18-20 cocoons, C No. 1 .; of 20-22 • 
cocoons, C No. 2 . ; 22-24f &c./ cocoons, C No. 3. 
The silk which the natives reel by hand is much inferior, 
aigl is marked by the letters A, B, C, D, E. It must, * 
therefore, hp und^stood, tliat the A No. 1 . silk of one 
district in India will differ vei;y importantly in qualify , 
from that 9 ^ another patriot, although bearing the same 
distinctive letpT •and number ^ this ^depending much 
upon*tHe mode of culhire,, mgtho<l of winding, &c. 
Even ^tke filatqre- wound silks of differei^t districts are 
subject to the samg difference of quality. Thifs, Bauleah 
filature is said to produce silk jyferior in fineness to 
Radnagore or Cbssimbazar filature, which, Sgain, are 
excelled by the produce of Gonatea dhd Comercolly. 

In the last mentioned of^hese filatures, dthroug^ the 
scientific skill ^^id energy of the Easb Indih Company^ 
residqpt, a system has lately been adopted of giving ^e 
necessary degree of heft to (he co^ns while* being 
wound, by means of steam ;*and both the arrangement 
and execution of the plans for this pur^M speift very 
favcfirahly for the talents of the parties mpbyej^, whep 
the remoteftess of the«itaation and the ^sequdht dif- 
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ficulties and* obstacles tQ be 6unn|»unted are ti^eu into 
account. • 

Tlie nunnber artisans needing employment was 
greatly augmented throughout the kingdom ai^the return 
of peace in the year 1815 ; and this evqnt being soon , 
afterwS^ds fti^owed by two bad harvests^ the situation of 
the labouring poor jyas rendered still more distressing.* 
The increased humber of lAnds^ and thi!,;ise in the 
price of provisions^ conspired in reducing the rate of wages 
so^lOw as to render it impbs8i{)|^ for t|)e labourer^ even 
when fully empfoyedj,t(^obtain the quantity of the cheap- 
est foodanecessar^r for subsistence. General complaint 
and discontent of Cburs^ eq^ued. 

<9 The riband weavers of Coventry, and parts adjacent, 

! having, early in (he year 1818, petitioned the legislature 
for relief, their case was referred for investigation to a 
a committee of the house of commons. A most laborious 
enquiry upon the subject was instituted ; in the course 
of which they obtained evidence anil information from 
'' great numbers of the most intelligent silk manufacturers 
and weavers of London, Coventry, M^cdesd^ld, and, in 
^ short, of every district wherein the silk manufacture had 
seated itself in Eng^d. The result of tlus investigation 
proved that, although there doubtless* wsa mudi indivi- 
*^al misery amohg^ labouring asrtisans, arising frofn the 
causes ju^t mentioned, there was no reasqp for imagining 
that any pWticular distress had visited thoso^ connected 
with the trade in silk^i but, on the contrary, it appeared, 
fronr the concurring testimony of all the Witnesses, diat the 
quantity of silk^goods manufactured and used through- 
out thjp kingdom was on the Jncrease, and that, notwith- 
s^nding tho' greater number of looms, nthe weavers 
were all fully employed, and even forced to eKtend Jheir 
toil beyond the i^ual hours to«pbtain support from the 
low rate of wages. 

Th«(t, under ^ese dreunistances, the despairing arti- 
sans shojild seek relief, by any means which ^ey thotight 
idcdy td i^or^cit, can exdte no wonder; biit that the 
ynastsr manu&cturer, who saw one establishment after 



OHAP. V.« IN ENGLAND. 75 

• * 

another^ rising up ar#und^him,«iphilej at the same 
his own comniercial^transactions were conflnuafly ex- 
tepded^ should declare hft opinion tlial this increase of 
the trade i^as occasioned by tHe distress which accom- 
panied it»^ andi should ptay^ as a remedy^ for th^ impo- 
sition of additional restrictions upon Jiis t^de^ is some- 
*what surprising; and^^hen, in compliauce with this 
prayer, a conAnittee of legiflators are seen graveljTrecom- 
mending enactmeifts^ the first inevitable coiise- 

quences of whieh ^ould have been th^ aggravation of 
&e evil^ by throwing a^arge nifmber of artisans out of 
employment, it become^ difficult to wkhhold tHe expres- 
sion of astonishment., Th^h(Rise 8f commons ^spared 
itself the imprudence of carrying into ,effect»tliis recom- < 
mendation of their committee ; and within tlirea years ** 
from that time a committee of the house of lords recom- 
mended strenuously the entire abolition of those restric-* 
tions, the extension of which had so lately beim declared 
absolutely necessary.’* 

• During the whdle of the period between the years * 
1773 and •1824 fhe silk trade in England was kept in 
its artificial state by restraints on the importation * 0 $ 
foreign nAnuffictured goods. Bein^thus secured in the 
possesion ofnh? home market, and in the supplying of 
our immediate dependAicies, there eras but little incite- 
ment for the weavers to improve their art.^ -Thus the 
same inaitificial Ibom, and the same throwing machinery, 
continued to b| used down to*lhe very mqment when 
the competition of foreign artisans compelled 4he atten- 
tion of our throwsters and weavers, and obliged them 
to devise means for more successfully mefting the pro- 
ductions of foreign looms in our owi! markets. • , 

The silk goods of France had always found djeir way 
to thiscoun^, in a limited quantity, 4iit>ugh smug^ers; 
and being, in consequence of their then superior ^quality, 

. eagerly sought by aU vWio eoufd procure our ma- 
nuTacftirers were dismayed at the prosp^t of their l^al 
wlmission, although foaded with heav^^^tecting duties. 
From being always wholly dependent tqpon hoifle d^ 
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mand^ the silk manufacture was liuhle to serious fluctu- 
ations witlf every change of fashion. The extensive sales 
of one season were frequently fcfllowed by the diminished 
consumption of the next. The weavers thep deprived 
of employment would sink into the deptbof wretched- 
ness. ¥his fbnstant alternation of prosperity and dis- 
tress had always attonded the sik trade of England^ al- 
though ^e preponderance of tne former state^was proved 
by^ihe increasihg amount of the manufacture^ comparing 
one period with Another in the course of years. 

It was with a viewoto»iessen this fluctuation, and mtjet 
the altered state 6f commerce attending the return of 
peace, and to place the silk trade upon a basis of natural 
incapability, wither^, than of artificial support, that, in the 
year 1^24, the whole system was changed. The high 
duty on raw silk was abandoned, for one merely nominal ; 

' that on thrown silk was reduced nearly one half, and 
the admission of foreign manufactured goods was ren- 
dered legal after the 5th of July, 1826.] 

It was hoped that the weavers, having so material 'k 
concession in their favour, in the dteraftion of the duties, 
mrould have been enabled^ during the two years which 
must elapse before the admission Of manufkctnfed goods, 
to prepare for a successful rivalry with' the foreign 
weaver ; but they vgere ded by '1;he increased demand, 
consequem upon the abatement of duty,* rather fo- em- 
ploy their powers in augmenting the l^uantity than in 
improving quality of their fabrics. 

The local acts of 1773, regulating the wages of silk 
weavers* in and about London, commonly called the 
Spitalfislds AMs, the provisioiik of which had been sub- 
. sequently appli^ to^Dublin, were wholly repfaled, as has 
already .been mentioned, in the month of March, 1 824. 
These acts were kpproved tind defended by some persoiKs 
well acquainted with the trade, on the ground that their 
operation t^ided^ secure to<lhe 'workman only fair imd 
reasonablo wagef for his labour, and to prevent an^ exor- 
bitant rise of pobr rates. When Ihe demand for any* 
pkrticfllar artide of manufacture is slack, a competition 
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among the artisans fengaged in its prodhction must 
always dnsue^ whidi^ yn *the absence of prolitbitofy 
actmentSj will lead them t> accept less wages ; and thus 
the article^of their pit>duction being furnished at lower 
•prices^ aa incseased defhand is created^ which brings 
things once more to their natural level. Mit the opera- 
tion o^this local act^ by tonstantly ro.aintain;ng the prices 
of goods at |h«ir highest p^int^ lesseneef the chahees of 
increased consumption^ and consequently q>rotracted t^e 
period of relief while* tiie diaster manufacturer, b^ng 
restricted from the payment of ks& than the regulation 
prices for labour, ttras without the temptation ft) add to 
his stock of goods, in the lM)ptf of ft revived demand, 
which, under similar circumstances, has often lightened 
the evil to the labouring artisan. • 

In its general operation^ tjiis compulsory regulation of 
wages was fatally opposed to the adoption of improve- ' 
ments depending on the use of machinery. The weaver 
was paid a certain- price for the performance of labour 
wkh his own impltments. However much it would 
have abridged tliaS labour could he have borrowed the 
aid of macliinery, the means for this w^ere never within • 
his reach. • In other branches of inadufacturc, processes 
have begn iinftorftintly simplifkd by^the invention of 
artisahs, who always find in their employers every will- 
ingnes$*to incur the necessary risk, and ^o ^ssist them 
by making <he re^isite experiments, knovdng that they 
must share in the consequent adw^itage. The greatest 
improvement thjl has yet been made in figured silk 
weaving was the production of an operative weaver. 
Had this invention been introduced in England during 
the existencerof the local act, the important branch of 
manufacture just mentioned must have been abandoned 
inJSpitalfields. The weavers could not*by any means 
have accomplished the purchase of the machine; jind as 
the masters must have ^ai<l ttte same price||^in either 
case* thfy, assuredly, wo^d not have pul themaelves to 
expense in* the mattef. The consequeilb^ in suSi case 
would have been, that the country manufi^turer, l^ing* 
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able to make sach arrangements wth the weavers in his 
eniploy at were called for by the alteration of circum- 
stancesy would have undersold the London trader^ and 
monopolised the business. Thai this is nqf a fanciful 
or doubtful view is proved by the fac1„; for,, since the 
repeal* of thfe restrictive enactment, the master manu- 
facturers have, af^their own charge, actually furnished 
improved machinery for the vise of the operative weavers, 
<|pd have participated with them in the resulting benefits. 

During the continuance of ,fliese ap tS, there wls, in 
the Spitalfields disti;ic^ no mcdium'between the full re- 
gulationnprices and the total absence t>f employment. It 
not appear dtet wtgeg were ever fixed so high as to 
enable of their earnings, when 

even, they were tiifly etffp^jVed. Had it been otherwise, 
the improvidence which usutfily characterises the unedu- 
cated poor, would have prevented their reaping advan- 
tage from the circuifistance ; and \it must surely be better, 
on every account, that a man so dA’icumstanced should, 
in seasons of dulness, work for eion a j)itt^ce 

rather than that he should be wholly^ incap vltated from 
^ contributing to the support of himself and his family. 

The district oS Spitalfields bas, it i^tijie, enjoyed a 
very material advantage over every •otbpr place in tlie 
kingdom where tlip silit manufacture has been eslaWished. 
Its i)roximitx to the great mart for consumption, and the 
ever-varj^ng demands of fashion in tfce me^wpohs, have 
given constant empl^oyment to a certain extent, without 
much reference to the cost of prodifction ; but as this 
source of dema'ftd must necessarily be far below the power 
of si^pplyirg it, superior ptisans alone have obtained 
pmploymenf by treason of it, and the relief has conse- 
quently been far more partial in its effects thaOj^ under 
other* circumstaq/?es, it paight ^ave proved. Some intel- 
ligent .manufacturers, wh6 advocated the regulation sys- 
tem^^rgued, that since', on aceount of the duties on the 
^raw ipoterial/and the cost of its transport, wEngland 
*could®not cojapete with the Continent, but must have^ts 
• mafket limned' strictly to its own wants, and those of 
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• ‘ ^ 
its immedilte dependencies^ it was of little importance 
whetliet* wages wece^higk or low; for if th^prices bad 
been reduced by the 4trh(^e amount of ^agesi, the actual 
consumption would not have t^aen extended by it ; and^ 
on the oth8r hand^ if the pnce of labour were left with- 
out restriction^ the selfish dispositions offinanynnaster 
manufacturers would l^d them to stake e.very unfair 
advantage of the journeymen weaverS^ who Voided thence 
be driven^ Ifabitually, to die resource of ^e poor-rates^ 
and thus, deprived of their feelings of honest independ- 
ence, would sinic in tl\p scale of ^society, with morals 
deteriorated equally with outwanl condityin. Al- 
lowing to this argument all ^c^force and philanthropy 
which can be demanded, it must he admitted that to be 
effectual and equitable the acts should have embraced 
the regulation of wages in all the silk manufabtories 
throughout the kingdom ; ^nd proof of this is af- , 
forded by the fact, which has never been disputed by 
even the warmest advocates for regulation, that the 
„o| 2 eration of the Si^talfields act occasioned the removal . 
of many bymehes^of the silk trade from London to dis- 
tricts in the country beyond thj limits of that restrictive 
enactment^ , ^ 

Notwithstiq^idiug the contragr tendency of this mesu- 
8ure,fthb trade of Spital^elds has^ accofiipanied, it is true, 
by Bon^ distressing fluctuations, gon^ on increasing. If 
one iSranc^ of*iqpnufacture was attracteTl elsewhere by 
the greater cheapness of labour,^others were caUed into 
existence; and Imndon, from the dkuse before«explained, 
has always been, and will continue to b% the nmsery for 
the infant branches of the ^manufacture. ^ 

The abol^on of duties on the imQprtation of Aw silk 
in the year 1824, and the total alteration in our system 
of restrictions which followed that measqre, have tended, 
by their happy consequenocs, greatly to enlighten die 
public mind upon thq,^ubject o& commercial proh^itions. 
-The syk trade of England^ which, in the opinions of 
jgaany experienced pessons, existed only^5irougfi«the ei- 
^usion of the manufactures of other coiyitries, b^ re; 
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ceived iiew 4ife from the breaking^ down of ‘the barriers 
raised for ats protection. * e 

During the foment whiclv accompanied this revolu- 
tion in bur commercial' policy^ and when the minds of 
some were filled with appreheTjsions^ prepaMtions were 
made by the, great majority of the manufacturers for a 
most important es^vension of ouiysroductive powers. Th(> 
capital set f]%e by 8ie abolition of the duljy was not suf- 
fered to lie durmlnt^ but was emplojyed by Hhem in ac- 
complishing this extension. ‘The nuinber of throwing 
mills in the c6untry lyas increased from 175 to 266, 
and of spindles f^m 780,000 tp 1,180,000 : the looms 
employed in SpitalSeld&jimounted in number to 17,000; 
^ and so gre^git was the demand for thrown silk, that al- 
thougli, for the liioment, the foreign supply was increased 
by nearly fifty per cent., and the number of mills was 
^ augmented in the degree just mbhtioned, still the weavers 
were frequently obliged to wait during months for the 
full execution of their orders by the throwsters. 

In 1824 and 1825 all was excitement and overp^o-, 
duction in every branch of our national cojnmerce and 
X industry, and then foUov^d the dreadful revulsion which 
will live so long in the memories of our. merchants and 
manufacturers. In the tponth of July>. 1 5^26, the admis- 
sion of foreign silk’ mani^factured goods was to cohimence, 
under a duty equivalent to about thirty per cent, sn their 
value ; anfii during the season of depre^^ion, is ever 
unfavourable to the forpiation of sound opinion, a clamour 
was raised against this relaxation, the prospect of which 
was alleged as*the main cause of the weavers’ distress. 
HappJJy, however, for the interests of the country, 
i(g commercial policy was swayed by one, ;^ho, like the 
celebrated Turgot, had the ability to see, and the^firm- 
nesi td uphold^ njl^sures^of wisdom and of prudence, in 
opposition to the clamour of his opponents. Among 
- Ihesq,^ is to be presumed, these is scarcely to be found 
one whg does not now acknowledge, with thanl^fuiness 
and admirati^ the justness of his views, which th^ 
epassed for vpioftary speculations, and the constancy of 
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his which they were then* prone to stjgmatis^ as 

obstinacy. • ^ ^ 

The law permitting, the importation of foreign ina« 
nufactured*^ilks was allq^cd to come into operation^ and 
•has done*more*for the developement of skili in the En- 
glish weavers, than inigh^have been produced during ages 
of a dull and enervating m^opoly. The*boSst of ibrmer 
days, so oftdh made^ and wdth so little foun^lation, is now 
fully realised, and the^fabrias of our artisans vie suc- 
cessfully, in ex^llence,‘^witli the most •beautiful per- 
formances of the continental weavers,^so that gnany df 
the productions of our looms ^e nought and viewed with 
preference in countries ‘whose superior advat^ages were 
held up to the English weavers as causes for apprehen- 
sion amounting to dismay. 

A short time previous’ to die full operation of the law 
of 1824, a silk manufacturer a)f high respectability and 
skill quitted France and formed an establishment in 
London ; this bccanje an immediate object of jealousy 
to Ihe English weavers, who complained that it w’as used 
principally as a cover for an illicit introduction of the ^ 
then contraband fabrics of France. Xl^is accusation was 
met, on the part oj the foreignei^ ^dth a demand for the 
strict^t fuvestigation, aiq} the contents*of his warehouse 
weio^sujjjected to a severe scrutiny. *\Vhen, as, the re- 
sult of^this insp^ctjj[)n, a seizure had been madehf thirty- 
seven pieces of goods, which, in ^he estimation of the 
most' competent judges from Spitalfields, wer^ unques- 
tionably of foreign make, the individual English weavers, 
whose skill had produced the articles, were |j)rougl^ for- 
ward to disprove the allegation. * • , 

Is any furtlier argument required, to prove the accuracy 
of judgment that dictated this departure from a system 
of burthensome duties and restfictions, ^ich, while other 
branches of our manufacturing vindustry had bedh,iad- 
vancing^with giant strides in* the race of improvement^ 
krat the silk trade aloi^g in a state of listke.is inactivity ? 
It so, it will be found in the evidence df ciistom-house < 
returns. 
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.Were any individuAl year ainglSd out as an, example 
of this fact; it might be consider!:! as inconclusive; and 
perhaps unfair. ^ The period immediately following the 
alteration of a system is not one wherein the permanent 
efiectSi of tl^at alteration can be rationally considered ; 
and the trading ^of the first year after the abolition of 
the heavy duties might have been thereby stimulated to 
an unnatural extent ; but this objection cannot apply; if 
period of comparison ba §p:r<iatf over a space of five 
yearS; for in that time; any amount of* undue excitation 
and over-trading woiTid have* found its correction in 
following years df^consequent depression. 

(yontrasting; therefore, ' the flve years immediately 
preceding •che alteration of system, with an equal period 
following that measure, we find, that in the year 

Ihs. 


1819, 

the importation was. 

— raw silk, 1,480,990 
^ dirown, 301,588 

tbs. 

1820, 

- 

raw silkjj 1,702,410 
thrown, 309,953 

1 i o 

9 m 9 

e 1S21, 

4 (> 

• 

raw silk; 1,940,516 
thrown, 350,209- 

9 9Qn ^9 ft 

1822, 


raw silk, 2,037,415 
thrown, 370,273 

o 

1823, 

^ .A 

raw silk, 2^85, 97^^ 
tlirown, 340,314 

Uf yOnO 

9 d99 OQ/t 


r 

o 




Making a total of - - - 10,925,6’46 

<j ill tKe last five years of prohibition. 


In 1824; the first^ear of low duties; the importation was— • 

tbs. 



. ^ - raw silk, 3,540,910 

tlirown, 452,409 

tbs. 

q qoQ Q'rq 

ms; 

n c — 

- - '^raw silk, 3,030,756 

thrown, 556,042 

^ o * 

v» " 

q qoq 

J 826 , 

4 ~ raw silk, 1,955,042 

tlirown, 289,325 

OfOO ( 

2, '244, 367 
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• 

fts. * its. 

1827, • 

. 

raw silk, 

3,755,242 • * 

• 


1 thrown, 

45.4,015 


• 

. 

4,209,257 

1828, •- 


raw silk, 4,162,550 

• • • 


tiirown, 

385,262 , 

— 4,547,812 

• Making a 

total of 


• - •18.582,213 

in the first five 

years of reTaxation 

~~9 ' 

; exhibiting an in- 


crease of no less tnan per cent, in the annuafi 

consumption of the country. • 

It has been stated^ that whenf iif the year 1§24, the 
legislature determined upon alter^g tljp system by which 
the silk manufacture was conchicted ; and legalised^ pro- 
spectively, the importation of foreign silk gooSs under a 
rate of duty which w'as judged to afford sufficienf pro- 
tection to the home manufacturer, concession Avas so far 
made to the apprehensions ofc this jjlass as to defer the 
operation of that portion of the law for two years, which 
interval was asserted to be requisite in order to enable 
the English weaver to prepare himself, the production 
of goods fitted fott that object, for the formidable com- 
petition in which he was alxmt to enpge. • " 

That men* occuj)ied ih any parti cuTar calling should 
by w|nUof jtWgment and infortnationpbe betrayed into 
measures against their interest, *is ifbt extraordinary ; 
prevented by the circumstances wherein thfey ore placed 
from taking more* than a partial view of the subject, 
they are prone to^fill up the prospect with chin«eras, and 
shrink with apprehension from phantom % of tli?ir own 
creation : but it is, on the other hand, trulj surprising 
that others, whose faculties* had no such iiiffuendbs to 
mislead them* should yet have failed on this occasion to 
perceive that the same interval which was granted 4o the 
home manufacturer was equally Snjoyed%y the foreigner, 
during which he might accumulate a large stock of goods 
readj to be poured into our markets at the moment of 
the act Zorojlng into o^ration. This, in ^ fact, v?aa the* 
course pursued by tlie French ; and yrheyi tlie near 
prospect of this inundation had created a new subject 
• • ft 2 



84 SILK MANUFACTURE. • PART I. 

for alarm in the minds of our dlivn manufacturers, an 
expedient was adopted as a remedy, wl}ich was equally 
at variance with liberality as it affected our neighbours, 
and contrary to sound jHilicy as it regarded rurselves. 

» Tl^e French weavers had afways been acciistomed to 
make their silk g^ods of one particular length ; and with 
the design' of rendering these *£heir preparatory labours 
unavailing, a law was passdd by parlian/eat, whereby it 
was, among bther tilings, ena^t^d, that only silks of cer- 
tain declared glcngths, diiferent altogether from those 
hitlierto made and us6d in Fr&nce, should be admitted ; 
disqualfiying thifs from legal importation all goods then 
made with a view* to fne *Sngli§h market. The conse- 
quences of* this^enactment were, that the French manu- 
facturers set instantly to work to make fresh goods of 
the prescribed length for , English consumption, while 
the prohibited pieces, falling as instantly in value, were 
purchased by the illicit trader, and smuggled into this 
country ; their low price causing them more effectually 
to interfere with our domestic productions. * * 

It had never been found practical)^, undfcr the system 
of exclusion, to prevenv die prosecution of this contra- 
band trade in silk goods. Fi^ench silks* dnd ribands, 
from their then nuperidrity to those of dor owv produc- 
tion, had always I een* preferably sought by our country- 
women*. , and .to such an extent was this trade systematised, 
that silk goods of all descriptions might be *purchased in 
France ; ,the seller taking ujion himself to guarantee their 
safe delivery ip England, at the very house of the pur- 
chaser, and reeving himself in turn from the chances 
of IddS, by ^insuring the ambunt at offices established for 
'that purpose, anh where policies were granted with as 
mud? facility against loss by seizure, as for protection 
against the efensents — She premium varying, of cou/se, 
accoijfling as a greater or less degree of vigilance was 
found to be exerted by our revenue officers, t 
* \^idi the knowledge of these practices full in their 
minds, and aw;are, from experience, of the impossibiltty 
of effectually stopping them, the admission of foreign 
silks was no longer inattdi* of choice with bu^ govem- 
•NoteM. +NoteN. 



CHAP. V. 


IN KNOLAND. 


86 


merit; and the only question for oonsideratioh w .*s, how 
to draw from th^j branqji of commerce the highc^lst amount 
of revenue. It was evident, that, by fincing the rate of 
duty too high, the French smuggler and the insurance 
offices would continue tBeir successful competitorship ; 
and the government was sorely perplexed by the cer- 
tainty of this on the on^ hand, and hy the overcharged 
fears of our inUnufacturers 8n the otlier, in their Aidca- 
vours to effect an actur^e^ adjustment of tMe question. • 

Independently of ^e enormous expenseottending esta- 
blishments for the prevenfion of ilMci^ trading, — and this 
pecuniary evil is oiie of iTo inconsideraMe magnftude,— 
governments would appqgr to lie u*tider*a moral obligation 
to remove, as far as possible, all incentives t9 the com- 
mission of the crime of smuggling. The opinion^ that 
infractions of revenue laws ^re, at most, but venial of- 
fences, is one very generally hj^ld among the uneducated ; 
and, judging from the encouragement afforded to smug- 
glers, the idea is not by any means confined to that class: 
if, •however, crimes &rc to be estimate^ with reference 
to their prcjhable influence upon the general well-bein;;; 
of society, the smuggler's caUiifg can by no means be - 
considered harmless ; .siTice, by famllTarislng him with 
violations of the law in one of Its codes or branches, it 
tends to break down the*barrierfP wlwch should restrain 
him ii>*regard to moral observances genciallyij* and, in 
truth, a laxity of jffactice in this so-esteemed venial fault 
leads from one stqp to another, thrdbgh various {;radations 
of crime, until die mind and heart be^me at length 
wholly corrupt hnd brutalised, and murders the most 
cruel and atrocious, perpetrtted in defending the cAjects 
of their crimiflal traffic, are the melancRoly consequence!?. 

While the necessity exists for tlie imposition of duties, 
it as hartUy to be hopech tha^ ftnugglfiig* can altogether 
cease; nor, indeed, does it^appearjtossible for any gj^vem- 
ment^ liowever strong and vigilant, effectually to coun- 
teract tRe diligence and activity of those who drtf^ thek* 
sftbsistence from illicil trading : but th^t much may be 
done in lessening tlic evil, by a judicious adjustment of* 
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the scale of 'duties^ is lendered evident by the fact, that 
since the '‘duty on foreign silk goods hasi been placed on 
its present footjiig, it has hedome comparatively indif- 
ferent to the trader, as a question of prohtji whether to 
pass ^em regularly through 'the custo.n-house, or to 
insure the value against the chances of seizure; the de- 
mands of th« smugglers and ilft^ insurance offices being 
nearly equal to those of the ’government. *“ iFrom this ‘it 
way fairly lie inferred, that the Amount imported of 
smuggled silk goods has been greatly diminished : many 
persons who would haVfc little or no objection to these im- 
portations on thd* score of their illegality, would yet be re- 
strained irom embarking id adventures attended with risk 
of loss, anU would prefer to follow the course of virtuous 
and good citizens from the moment that an opposite line 
of conduct ceased to be accompanied by extra profits ! 

The inducements for smuggling afforded by the im- 
position of exorbitant duties, although strong, are yet by 
no means so great as where the importation of an article 
of commerce is altogether prohibited. This affords the 
greatest encouragement to the illicit "trader / since it di- 
ifectly enlists among the ranks of his customers that 
numerous and in^ential class of persons which estimates 
the value of tilings according to their scarcity .'ind diffi- 
culty of attainment, giving to' tlic interdicted article a 
factitioil»'Superiority which disappears at the first breath 
that destroys the prohibition. Is it ’’not notorious, that 
during the whole pdriod of their in/^erdiction, French 
silks arfd ribai}ds were to be seen in every society that 
laid claim to the distinction of fashion ) and that India 
silk handkerchiefs were to "be found universally in the 
jiockets of men of the upper and middle classes, and 
even rdorning the necks of the labourer and the artisan? 

Prohibitory' l^s seeth, to he considered unjust and 
arbitr^j*y interferences ^th the natural liberty of man, 
andlo carry with them none of the sanctions of morality: 
they broken, consequently, without hesitation, by per- 
sons who would yet scruple to withhold clandestinely 
the payment of any rate of duty tliat might be imposed.* 

It is not asserted that th^ introduction of foreign ma- 
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nufactured^ilk goo(l% should be at once p^nnitted free 
from the imposition bf any duty. It has been coiitenclied^ 
that some protection's galled for^ because tiie foreign 
manufacturer is in the country .of productions while the 
, cost of t^ie ra^ materials enhanced to us by the expense 
of carriage ; an argument scarcely deserving of a«y con- 
•sideratioiis since the coqpVcyance of manufactured articles 
must be at tl^ least as ex])gnsive as that o^^c raw ma- 
terial ; ancC besidei^s ^ France continues to draw 

any part of her supplies *fram abroad^ tfie price o^ the 
whole of the sill irtanu^ctured in that Sountry must be 
, governed by the tfost o{ the portion which is jmported. 
But while die expense of living is l^jigher in Great Bri- 
tain than it is in. thbse countries whose political" and 
financial circumstances place them in a less artificial 
state^ the wages of labour ought to be and W'ill be*higher 
in something like an equal* ratio. Greater comforts are ^ 
' needed by the English artisans^ in consequence of the 
less favourable nature of our climate ; and if^ after taking 
gll these circumstj^nces into calculation^ it i>s yet found ^ 
that the Igbourin^ classes here are no| all sunk so deeply 
into the abyss of poverty and wretchedness as those of 
some neigljbouring st|ites may be^ jt will not thence* bff 
argued that^thoir situation is too favourable^ and that 
the*pnnciple of buyii^ in the cheajffest market should^ 
as is«sometimcs insisted on^ be caftried to so extreme a 
length as^woidcyower them to the sam^ miyefable level, 
and reduce them to the procurement of bare subsistence.* 
There is too ftiuch reason for believing that this is, in 
many of our .manufacturing districts, ^he unhappy con- 
dition of our labouring agtisans ; and occurring, as it ge- 
nerally doqi, with reference to branches of industry^hereiii 
we^have no foreign rival to contend against, legislative fro- < 
^.tection would be unavailing; but so lon^as,by the imposi- 
tion of a moderate duty uponTmportAion, the real comfort 
of a large and deserving class qf our fellow counti^men can 
bfc maintained, there are surely few, if any, whO would 
• object to the impost: but to carry this^proteefign beyond 
the limit here pointed out, would be injurious towards 

• Note P. * * 

* *04 
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Other clacuses of the community, 'witjiout insuilng, in any 
ado^uate degree, the pal^ticular benefit that was intended. 

In regard to the silk manufact%;re, the duty required 
in order to maintain the English' weavers in the same 
relative position which they already hold wfch those of 
France^ is very much lower than, without *fenquiry, many ' 
would be led to imeagine. On consulting a compihrativei 
statement drawn up^by an experienced silk^manufacturei’ 
of London, it appears that, independent of dhties, which 
are ^purposely kept out of .vievy die entire difference in 
the cost of one pound of the best throwA silk, when ma- 
nufactured into sixteen ‘yards of Grosrde- Naples, is five 
shillings and sixpence, pr barely fourteen and a half per 
cent. * ; of this amount of differe:ice, it will be seen that 

* Comparative cstiiflate ot the cost of one pound of silk when manufac- 
tured ^inoo CTrofi-de- Naples at Lyons and London respectively. 


In Lyons. ' In London. 

£ s. d. £ s. d. £ s. d. 

Price current of organzine • Price current of 

Sjs. per lb., 8 ounces of fine tram silk 

which - . - - 0 12 6 in Italy .12 6 

Ditto of tram 22s. M. per Export duty and 

Jb , Sound's of which . 0 11 5 expeiiNe^ - 0 0 6§ " 

Dyeing warp and shoot f - U Oil Carnage to Calais 0 

1 4.^,8 per lb. ] 2 4 

“'Add 4 ounces for loss in Eight ounces of which . 011 2 

dyeing and waste, to make Pnce^cn/rent of » 

Kioiinccs when maiiufac- line organa iie 

tured - - - v-0 6'? in Piedmont - *1 3 Of* , 

■ j ■ '■ Dutj and ex- 
1 10 10 pt'iises - - 0 0 93, 

Winding ami waniivig Is. Sd. Carriage to Caluir 0 0 ■ 

■Wcav ing Id , reck- . 

* oning 1 *)/ to the per lb. 1 1 

yard, at 4jd per jd. G 0 . Eight ounces of which - 0 12 0| 

# — (f 7 3 Dyeing warp f-nd shemt, 

«i — — lilack and ordinary co- 

*" 1 IS 1 lours, soft and souple . 0 1 G 

Diflbrenco in favour of the — — 

French manufaq^urer - 0 6 - 1 4 8^ 

' , ■ ■ Add 4 ounces for loss in 

I •' dyeing .md wastt, to 

make 16 ounces when 
manufactured . - 0 6 2 


2 3 7 


1 10 1 ( 31 ^ 

Winding and waning 2 Oi 
Wcaviig l(i yards, 
reckoning 1 ounce 
to the yard, at tid. •* 

per yard - - 10-.8 

0 12 8i 

2 3 7 

I ir— — 
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die sum of four shillings and eigh# pence, or* twelve and 
a quarter *per ceyt. is rgadeup of the higher v^es paid 
in London for the actual 'weaving of Ae fabric; the 
higher chargp^ of the dyer amounts to seven pence; and 
the small vemaining sunf is divided among, the p|rsons 
employed in warping and winding the |ilk. 

*This comparison is rffade on the •supposition that 
It^ian throw<i %ilk is used iif both cases ; and, as afheady 
mentioned, excluding th| ^sunount of dut/ payable out 
importation to thi« cquntry. 'this duty i% after the rate 
of three shillings and six]Tence pe# pound ; but the im- 
porter is furnished, Vhen •it is paid, wiAi a tranafarahk 
title to draw back the ymoulft u^on the exportation of 
an equivalent weight of wrought silk ; qf thi* title he, 
of course, avails himself, either personally or by paoxy, 
and it would, consequently, he improper to consider the 
duty in forming this comparative estimate. 

It has been well remarked by the Ibaron Charles Du- 
pin, who, from his diligent researches into all sulyerts 
connected with comnfercial questions, is^entitled to have 
his opinions deceived with a high degree of respect and 
coiifidence, that in the most considerable branches oS • 
manufacture, the most, decided superiority has been ob- 
tained by^peopk; with whom the price of labour is dearer 
than with their rivals. He instaSicesvthe cotton manu- 
facture** of England, which are furnished b<itter and 
cheaper tharoby ally other people of Europe, although 
labour is dearer it^Great Britain tiftm in any ot^er coun- 
try of our hemisphere. He then brings forward the 
manufacture of linens, in which the Dutch and Belgians 
surpass and sell cheajier thaft the Bretons, ajthougll the 
price of labouf is dearer in Belgium And Holland thaif 
it is in Britany : and he turther shows, that in thy pro- 
duction of fine woollens, Franje^urpasSesknd undersells 
Spain, although the price of labour in the forn^r is 
higher than in the latter Cingdoin. • • . 

~ " — ■■ ■ ■ ^ ^ 

Thg freight and^xpenscs from Calais arc not included In the state- 

ment : the cost of transport itir munufactured goods frt^ Lyons to Loudon, 
which 18 greater, must, in such case, have been added to the price of the • 
Lyons manufacture. 

• • Note 5. 
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The superiority inihese instances^ ivhich is sufficiently 
striking, •Dupin rather refers t'^ higher attainments of 
mechanical skilly and grea£^ degrees of commercial 
knoivledge and enterprise. t 

Is^it then expecting too nfuch to hepe that, by con • 
tinuing to apply ^o the silk manufacture the same amount 
of skill anti enterprise which aave served to gain for us 
a prdt-eminence so decided In our cotton Tabrics, we may 
shortly becoine sufficiently exj^ert Ho t)ring the produce 
of our silk-loQins, unprolecteJ by tliscriminating duties^ 
into successful competition with those of France^ and to 
meet ffie latter in the fair spirit ^of rivalry in those 
foreign markets i^hicL ha/e hit|)ierto been virtually closed 
against u^ ? 

If does not require any very deep research into the 
suk^ect to discover tliat the silk manufacture of England 
has received, in all its branches, a most important im- 
petus from the alteration of system which began in the 
year 18^24. For a time this impulsion showed itself 
only in the augmented quantity of raw material sub- 
mitted to the laDours of the weaver ; hut from the period 
when wrought silks of foreign manufacture were ad- 
mitted legally invu competition .with tho^e of domestic 
fabric, our artisi^ns have proved how”capablc they are of 
evincing as great depree of ingenuity in this branch, as 
EnglaiMhhas, so long been £^customed to display in other 
manufactures. The once existing Jisparily in quality 
between goods of Fiench and English make has, with 
some very unimportant exceptions, not merely disap- 
peared, but actually ranged itself on the side of the Bri- 
tish -artisaM ; and as regards the cost of conversion, if 
4he spur of competition has not urged us forward in an 
equal ratio, it has yet done much, — more indeed than, 
without experiet^ce of .he fac:;, was once thought pos- 
sible. Improvenfents in the machinery employed, both 
i^ «throwing and weaving, have led to this gratifying 
jresult-i-that the cost of the processes of organzining silk 
has fallen to little more than one half what* it formerly 
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amounted to^ and a inJUch greater f>roportion^ aba'ement 
has occurred in,figure/«reaving. • * 

Can it be pretended^ that these advantages would have 
ensued under the old enervating system of high duties 
<and prohtbitions ? and ^oes it not seem (Jesirable that 
the legislature should follow up this re|ult, removing by 
Hegrecs, but as rapidly consists w'^ safety^ the re- 
maining inouAds and defences against foreign ^inter- 
ference ? Until th^ aryvsd of a state of •tilings undor 
which these may a^ be abofished, Enghmd can har&y 
hope to employ her silk-looms iti the service of foreign 
countries ; but if ft be chesirable^ — an^ who cafl dispute 
that it is so? — to expoj^ our%ill!l in*company with our 
cotton manufactures, would it not, by ^exciting emula- 
tion, accelerate that event, if it were known thaUevery 
coming year some abatement would be made from the 
scale of protecting duties, until they should be wholly 
abolished? If the foregoing statements, carefully as they 
have been collected and examined, should be thought 
erilitled to credit, th^ duty at present levied upon foreign 
manufactured sill^go^s is, in most cases, double wha*" 
is needed to place the productions of France upon sui « 
equality With our own*; and if this disproportion has 
arisei^ is believed to be the fact, i^ince die arrange- 
ment of the rates, and the opening aof our markets to 
lbreiga*manufaeturcd silks, in the year 18 ^ 6 , ioes it not 
offer reasons suffiAcnt for revision and abatement, while 
it holds out the qprtain prospect e€ further an^l progres- 
sive opportunities for reduction, until, under their abo- 
lition, the British silk manufacturers wiTl become, first, 
undisputed masters of our home markets, a%d nex* arti- 
ficers for others ? • • 

The duties now chargeable upon the importation of 
raw, thrown, and manufactui^d sillft^ fts well as the 
drawback recoverable on re-exportation, may found 
in the following table ; ^ , 

. • • » S.V. 

Knubs, or husks of silk, and waste of silk, 4ie cwt 0 10 
Raw silk, the ft. - . - * - O 0 T 



92 


SILK MANUFACTURE. 


PART I. 


£ «. d. 

Tb.own silj, not dyed, namely— 

Singles, the ft. - *-'-016 

Tram, the ft. * - --020 

Organzinc and crape silk, the lb. - <-036 

Thrown silk, dyed, namely — * r ' 

Singles, or tram, the ft. - 0 3 0 

Organzine, or crape silk, the ft. ^ - ~ 0 5 S 

Manufactured of sillt,’ or of silk mixed with an^ other 
material, namely — ^ 

,, Silk or satin," plain, the ft. - * -0110 

* or, and at the option of Ihe officers ofrthe cus- 
toms, for every, lO^lL ofthe waluc - 25 

Silk or^satiii, figured or brocadc(|, tlie It . - 0 1 

or, and at the ofition^pf the officers of the cus- 
toms, for every lOo}. of tlie v^due - SO 0 O 

Gauze, pLin, the ft. - - - 0 1 7 0 

or, and at the option of the officers of the cus- 
toms, for every lOOf. of the value - SO 0 0 

Gauze, striped, figured, or brocaded, the ft. 17 6 

or, and at the opt'on of *hc officers of the cus- 
toms, for every 100/. of the value - 30 0 0 

Velvet, plain, the ft. • - - 1 2 0 

or, and at the option of the officers* of the cus- <• 

toms, for evl„ry 100/. of the value , 30 0 0 

Velvet, figured, the lb. - - 1 7 6 

* or, and at the option ol the officers of the cu^ 

toms, for every* 100/. of the value ^ - 30 O 0 

Ribands, embossed or figured with velvet, tin; ft. #0 17 O 
or, and at tlie option <<>f the ofheers of the cus- 

topis, for every 100/. of the value , - 36„ O *0 

And fuAher,' 'if mixed with gold, silverj, or otlier 
metal, in addition to the above rates, when the 
duty not charged* according to the vo^ue - 0 10 0 

Fancy silk, net or tricot, the ft. - -14 0 

plain silk lace, or net, called tulle, the square yard 0 14 

Manu^luresd of silk, or of siy^ mixed with any 
other matcri.ll, thq^ produce of and im))orted fjpm 
places within the limits of the East India com- 
pany’^ charter, for every 100/. of the value - 20 0 0 

Millinery of silkj-ow-’of wiiicH the gi<eatcr part of the “ 

material is of silk, namely— 

Turftins or caps, each < -• . - 0 15 0 

* Hats or bonnets, each - - - 1 O 

*Dre8«?l, each ^ ^ - ■ 2 10 0 

or, and at the^ option of the officers of the cus- 
' toms, fdr every 1(X)/. of the value - 40 0 0 


cn O 
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Manufactures silk, of silk and any other miL 
terial, not particularly cnmneratcd, or otherwise 
charged %^th duty, for*every 100^1 of the value > 30 0 O 
Articles manufacture ofksilk, or of silk and any 
* other material* w'liolly or part made up, not par- • 

^ ticularly enumerated, or otherwise clia^ged with 

duty, for every 100/. of file value ^ SO O 0 

% • • 
Drawback is allowed, as under, on the exportation of 

silk manufactured goodfl,«its gross amount being liink^d 
to the amount of tluties pfeviousl;^paid oif foreign thrown 
silk, as has alread^^ been ^explained :* — ^ • 

• • • £ s. d. 

For every pound w'eight* of manufactured goo(]^ 

composed of silk only - - • - O 3 C 

For every pound weight of silk and cotton mixed, * • 
whereof one half at tlic le|LSt«shall be silk -012 
For every pound weight of silk and w'orsL*‘d mixed, 

whereof one half at the least sfiall be siik -007 

To throw additional obstacles in the way of smuggling, 
tlie importation of foreign wrouglit silk^^oods is restricted 
to the ports*of Loifllon, Dublin, and Dover ; and can oniy 
be effected in vessels of at leilbt seventy tons burthefl, 
except when* broijght (firect from Calais to Dover, for 
which tf ade, vessels thf^J are of only Sixty tons burthen 
may licensed by the lords of *thc treasury, or by tlie 
commissioners of his majesty's customs. • •* 
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ON ‘'THE CULTURE OF SILK. 

. CHAP. I. c ‘ 

1 • o 

ON Tlir &ULTURE OF THE MULBERRY TREE. 

DX^FERE^ r SrEClES_^ OF THE MULBFURV ties. — COMPARATIVE 

QUALITIES AS rOOF FOH SILKWORMS. SOIL AND SITUATION 

MOST FAVOURABLE FOR ITs’ GROWTH. MANNER OP RAISING 

IT. FROM SEED. — > FROM CUTTINGS. INGRAFTING. N UM- 
BER OF BROODS OF SILKW'ORMS ANNUALLY REARED IN DIF- 
FERENT COUNTRIES. NUTRITIVE QUALITIES OF THE MUL- 
BERRY LEAP. PRESERVATION #0F LEAVES. QUANTITY OF 

LEAVES THAT .MAY ’JE ANN’JALLY TAKEN FROM ONE TREE. 

THE MULBERRY LEAF SACKED TO THE SILKWORM. 

The first object .yf attention, preparatory to any exten- 
sive attempt for the production of silk, must be the cul- 
ture of the mulberry trefe, the leaves of which form the 
sole subsistence of fhe silkworm'. 

This tree, the moru^of botanists, is a’ genu'’. of the 
tetrandriaorder,heiongIng to the monoecia class of plants. 
LinuffiuSuenuvnerates seven distinct species of ttiu mul- 
berry tree. 

The Nigra, or hlarsJt-fruited species^us well known in 
this country^ apd much prized for the fruit which it so 
abundantly hears. Any particular description of it here 
would be superfluous. 

* The Alba, or white-fruited mulberry, diflfers from 
the nigra in having its stem straighter, and its bark 
smoother and 'of a lighthr colour. Its leaves are like- 
wise (smoother, thinner, much smaller, and of a lighter 
gre^. The fruit, which is of a pale grey colour, is small, 
^ a v^pid sweetness, and of no value. 

The Rubra, or red Virginia mulberry tree, differs hut 
little from tl!e alba, except in the red colour of its fruit. 
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The Tartafica^ or Tllrtarian sp^ies^ abounds or the 
banks of the Volga ancT the'ranais. • • 

The Papyfera* or p^erl mulberry, di|fers from the 
other species in having pelmated leaves. From the bark 
<2|f its bragenes Jhe Japanese prepare their paper. Its 
leaves are also used as food for the silkworm', for i^hich 
purpose tlie tree is no^ successfully cultivated in 
France.* ^ • * • 

The two remaining species, the Tinctoria, and Indies, 
are not used for the nouilshmaif of the silkworm.t • * 
The mulberry tretf is Jiardy, gf ^quick* growth, and 
easily naturalised in«all cligiates. The l^ack speoies has 
always been cultivated for it^ fi«dt in Europe. The 
white sort comes from Iddia, whence it has bqpn intro- 
duced into all those western countries tvliich have at- 
tempted the culture of silk.f * • 

The respective qualities df the different species, as 
connected with the silkworm, ^anno^ be better pointed 
out than by observing, that if leaves of the white, the 
red^ and the black mulberry be given at the same time 
to the iiiscc^ it will eat first the whitte, next the red, 
and lastly the black, in the order of the tenderness of the 
leaves. Tig; Tartarian i^eems to hokl as high a place 
in its esteem ag cither the red o^ black kind : all, how- 
ever, givd place to the white, whi^h, as* it came origin- 
ally from China,^ would appear to be its most patural 
food. , * * 

Most writers on die subject a{^rm that the white 
mulberry is alwa)% used in China, *while somc^few as- 
sert that the Chinese now feed their silkworms on the 
Tartarian species. ^ ^ ^ 

The white ^ort is generally planted«for this purpose^ 
in Europe, its leaves being more eagerly desired by the 
wo^s. The trees of diis speqjes likewise posseSs the 
advantage of coming into leaf a fortnight earlier than the 
black, for which reason the eggsdnay be hatched d^Jier 
in th» spring, and the cares of rearing flie insects ^re not 
prplonged too far into •the hottest seajson* The White* 
♦ Note R. f Note y. } N«te T. 
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mulberry ftes is likewise of qullpker growth^ is not so 
much inured by tl^e constant «pluckin^ of fts leaves^ 
nor is it^ like the blacky incoilimoded by a great quantity 
of fruit. The best reason, however, if it be correct, 
that has bec;i given for prefei^ng it, i% thatfthe silk Oi^ 
worms which feed upon its leaves is finer than where 
other kind^are i^ibstitutcd. Ojunt Dandolo has, indeed, 
Ibund*, that the quality of* the filamen1» 4oes not solely 
|!epend upon* the food of the insect, *buf is also influenced 
hf the degree ^of teinpera!ure*in which it is reared. 

Ill cold climates, ^he black thrives better than the 
white itlulberry.* It likewise* beartT double the quantity 
of leaves suitablc^for food.* In Persia the silkworm is 
nourishedc altogether by leaves of the black species. 
In Qranada, where silk of excellent quality is produced, 
the same system is followed. Swinburne, who tra- 
velled in Calabria in 1784, relates that the red species 
was there generally preferred, because the leaves, not 
appealing until ten or fourteen days later than those of 
the white mulberry, are therefore less subject to injury 
by frost. Thii/ reason for its pr«/erence» is in otlier 
cchmates assigned as die cause of its rejection. 

The roots of die mulberry *tree strike .vo/y deep into 
the ground, so Jhat the surface not'*being imp^overished 
as it is by many |;rees^ whose 3*oots are found more in the 
upper sqil, ojjier kinds of cultivation may be pfgisecuted 
, around it. Neither its shade, nor tl^e dro^nping of rain 
from its leaves, is considered prejudicial to plants grow- 
ing beneath. 

Mdist lands' in valleys and near rivers induce a very 
rapid growUi in the trees ; but their leaves contain, in 
uuch situations, «*oo much watery inattei, and, though 
eaten voracioudy, are hurtful to the worms from their 
comparative wa»A of ncurishment. The labours of ithe 
inseejs are also delayed, and the quality of their produce 
injured by the w^akneis of ebnstitution resulting from 
Jdiis clause. 


* Note U 
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Trees in iy soils g^te fewer leases, but arijr deficiency 
in their ^uantitj' is agiplv compensated by the *gTeater 
nutriment which they afford^ and, as a isec'essary conse- 
quence, by ijie superior*quality of the silk produced. 

• It is remarked by Mayet, that the quality of the silk 
depends upon that of the mulberry leaves consumed, 
'^hich are then to be cc^sidered as bging qply a mine 
worked by tl^eevvorms ; anif this mine is more dr less 
proper to furnish' tlie fine substance, according to thq 
soil and climate.”, •• * ^ 

The mulberry tree is •readily raised, either by cut- 
tings, by layers, or hy seed. In countries where tlie seed 
must be saved until the^favoiirable seftson for sowing 
shall come round, the process is both troublesome and 
difficult. Pullein, who wrote in the year 17‘'58,^ives 
very elaborate directions, which he considers necessary 
for properly saving and preparing the seed. In climates 
where tliis delay in sowing not rfecessary, tlie* oper- 
ation is more simple. The plan pursued in France is 
cimious : it is thus described ; — Take the ripe berries 
when they are fult-of juice and seedl. Next take a 
rough horse-hair line, or rope such as we dry linen on p 
and with a^^ood handful of ripe nn^berries, run your 
band along the, lind^ bruising tl\e berrjps and mashing 
tliem As much as possible as yovir h^d runs along, so 
that tl)^ pulp and seed of the berries ni|iy aijthere in 
great abundance tosthe rope or hair line. Next dig a 
trench in the grcyind where you^yish to plant tliem, 
much like what is practised in kitchen gardens *wi Eng- 
land for crops of various kinds. Next cut the rApe or 
hair line into lengths, according to the leffigth oi the 
trench you tliink fit to make, and plimge the line full 
of mashed berries into the trench ; then cover it well 
ovqr with earth, always, ^liiememltering a^erwards to wa- 
ter it well, which is essential success. The seeds of 
tile berries thus sown gro^, and soon shoot •out 
suckeflsj^hich will bear young leaves, which are ihe beat 
food for thd silkworm.* The facility and* rapidity with 
which young leaves may by this means he 'produced, is ’ 
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evident ; for as many ^ws of trenches can ^us be filled 
as can be vvisbed ; and it can*ne^r be necessary to have 
mulberry trees higher than our raspberry, currant, or 
gooseberry bushes. Whenever they get beyorid that, 
they lose their value ; and if these branches suisceed, you 
may have a supply coming fresh up day after day, or 
any quantity you^please.*’ ^ 

Snails and slugs are found to be very, destructive to 
t]ie young mulberry shoots, committing great devastations 
in a short period. In moist ’geasons a whole nursery is 
sometimes threatened ^by them with ruin. To protect 
the tender plant, from tliis evil, it Cs recommended to 
|urround the beds^ or <i,rerchcs with dry soot or ashes, 
sprinkling.it afresh after rain. This protection miglit 
be arlyantageously adopted with other plantations, as 
slugs will not pass over such a fence, especially while it 
is dry. 

In England, and countries of similar temperature, 
seedlings will not attain a greater height than three 
inches in the first year. In warmer climates their growith 
is much more rapid ; so that in Bome.*\mrl*^ of India large 
^ quantities of seed are soym, whose crops are mowed down 
in the ensuing seasen as food for silkworjns^. Sprouts 
again spring forth from^he roots the^ame year, and are 
used for a second Jjroojl. Thevsilk produced hy t^orms 
fed on tjK'se tender shoots is supposed tp be reaemy dis- 
tinguishable, by its superiority over that produced when 
the insect is fed on tjic leaf of the full grown mulberry 
tree. 

Plants which are raised from seed require transplant- 
ation«at the ^nd of the third pear, to induce the spreading 
of the root. ‘ WUbout this removal they would acquire 
only one root, like a pivot, and would be liable to various 
casualties on account, ^me cultivators believe 
that it assists this branchhig out of roots, if the plants 
are ©if even with the g^-ound ht tlie end of the second 
y^ar. ^ 

The mogt easy and expeditloisj way of raising mul- 
iberry trees is^fritm cuttings. Although as great a num- 



CHAP. I. i L'LTURE OP THE MULBERRY TBKE. 99 

ber cannot bo readily lie raised in^this manner as from 
seed, there is a great a^lvatitage in point of strerigth'as 
■well as in the rapidity of^ their growtli^ This method 
of propagation is muoli more successful in moist and 
{emperate,clime| than in luch as are exposed to the arid 
heat of the lower latitudes. Cuttings will put* forth 
shoots of about five or si# inches in ftngth during the 
first summer^ S|id will, at the same time, be presiding 
themselves with roots. If they have put forth siioots^ 
and preserve tlieif leavefi \intM the autumn, tlie plairts 
will generally succeeil : any whicji have IPailed to do so 
must be replaced by othef cuttings ^n the c(purse of 
the ensuing spring and sumipei^ if carefully watered, 
the shoots will frequeiitTy attain the length o£ eighteen 
inches. In the autumn following tlie^beds must be 
thinned, and the redundant saplings planted out. * • 
Mulberry plantations which are formed in France and 
Italy consist of large standarti tree*. This is a very 
inconvenient method ; as the leaves cannot be gathered 
but ladders, and by climbing among the 

branches. Jn thi^way the trees mai^' sustain much 
injury ; besides which a great de^ of time is unnecessariljj^ ^ 
wasted in teaching the Jeaves, whiUa then are seldom 
gathered with regularity. , 

I)u»II^ldc, ill his history of Qhinj* relates that the 
Chines^ are particular so to place and to pruqe their 
mulberry trees, thqf the leaves may he gatliereS in the 
easiest nianuer, and without risk qf damage to the trees. 
These arc, with tBis view, cut in a follow forin*^without 
any intersecting branches in the middle ; ^ that a person 
going round the tree may ^tlier all the outside Iq^ives, 
and afterwaijls, by standing witliin«ide, ^nd merely 
turning round to the different parts, may pluck the leaves 
growing within. The trpes ar^not alV>.wed to gtow to 
any great height ; so tliat eacl^ tree forms a sort of round 
hedge, and may be reachtd throughout witliout clift4>iug 
on it^lwanclies. ^ 

. Pullein gives very ample directions foi* formirftj ancl 
rearing plantations of mulberry trees. His work has « 
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been considered one of^high autholity^ and may be pro- 
fita'bly consulted by any who n-emiire more minute in- 
formation than ^ is desirable lb fifrnish hi this volume. 

Ingrafting is considered to be. one of the surest me- 
thods of obtaining nutritious leik^es from muTb^y trees. 
Monsi^r Bourgeois observes, that mulberries ingrafted 
on wild stocks, when the graft^is chosen from a good 
kind, fuch as the'^ose-lcavetV or the Spaijjsh mulberry, 
produce leaves which are much more beautiful, and of 
much better quality for feeding silkworms, than such 
as are ingrafted on the^ common wild stock. The same 
observation has l^eii made by Monsieur Thome, whose 
authority is of the greatest weight in whatever relates 
to die rearing of silkworms, to which object he devoted 
forty years of hiS life. 

Altnough ingrafted mulberries certainly produce a 
greater number of leaves than the wild trees, and these 
leaves are drought to contain more nourishment to the 
insect, yet the wild treo has an advantage over that 
which is ingrafted, in its superior longevity. The form^er 
has been known .to exist for two centuries : while the 
increased quantity of feaves produced by ingrafting 
causes a prematurejtlissipation of the sap of^tbe tree, and 
accelerates its decay. Monsieur PoiT:.ier, in a treatise 
which he has wntten upon the subject, recommends 
that white should be ingrafted on black mulberries; 
and the reason urged for the adopti^p of this plan is, 
that the white species ^pmmonly decays first in the root, 
while the‘l)lack is no! subject to any dfseasc. 

The more attention that is bestowed upon the tree, by 
dressjpg and.pruning the overgrown branches, the greater 
abundance of good leaves will it furnish^^ It is very 
hurtful to the trees to strip them when too young, be- 
cause leaves are prgans >y^iich fulfil important functions 
in plants; contributing greatly to their nutrition by 
abso]|jbiing vessels, which, imbibe moisture from the air. 
The leayes may be safely gathered after the fifth year. 
]\Iulbefry trees: are so plenteously stored widi sap, that 
^they sometimes x-enew their leaves twice or thrice in the 
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same yeaj. When thfe winter has been mild^ they put 
forth leaves very early*; but it is always dangerous^, in 
any but hot climates^ tp accelerate the Latching of the 
worms in e^ectation of tihis event ; for no leaves should 
be depcmfcd on fill the beginning of May, as* those which 
appear prior to this perigd are exposad to destruction 
from frost. , * “ • 

According* & .Monsieur NoUet, the it^abitants of 
Tuscany, especially in thg noighbourhood of Florenae* 
do not cultivate *half many mulberrj trees as die 
Piedmontese, in pr^ortion to th^ number of silltworms 
reared and the quantity of silk jprc^l^uce^. This economy 
is realised by causing the worms to be hatched at two 
separate periods. I’he first brood is fed on the first 
leaves of the spring ; and when these worms hav^gane 
through their progressions, and have produced silk, other 
eggs are hatched, and the ini»ects are nourished by a 
second crop of leaves furnished by the same trees. I'his 
plan is followed in China, where two crops of silk are 
obfained in the year ; and it has been igiid that in some 
other parts of Asia*as many as twelve broods of worms 
are reared in the course of oife year. In the Isle of 
France Monsieur Qhazal obtained three generations be- 
tween.tht months of December and MaJ ; the mulberry 
tree thej'e, as well as in India, affording fresh leaves 
through the whole j^ear. • 

Count Dafldolo is of opinion that in Italy it is dis- 
advantageous to olftain more than onS crop in each season. 
He affirms that the mulberry tree cannoUbear tJis con- 
stant stripping of its leaves witliout injury. All things 
considered,” says he, I am well perspaded*tliat o55e o{ 
our good crops will be equal in produce to any number 
that may be gathered elsewhere in a ^ear.” luis ob- 
served that the quality of*the obtained in Italy from 
their second racoUa is always inferior to that frofti tlie 
first ly;qg,d of worms. * 

The Persian cultivators are accustomerl, froni t moi 
tive of economy, to feed silkworms upon»bojighs of the , 
mulberry tree, instead of using the leaf separately, as is 

• • H ^ 
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practised in all temperate climates. The leaves, con- 
tinuinp; attached to the branphe*^ remajn lonjjcr fresh, 
have a better flaVour, and are more nutritious, than those 
separately i^atliered, and the gilkworms feid from the 
branches with less waste than when the leaves Ure strewr. 
singly over themi. 

In estimating<he qualities if the mulberry leaf, as re- 
gards nutrition, it should 6e considered'^ar. being com- 
pqsed of five*^ different sub|tanc^s. 'The solid or fibrous, 
the saccharine, and the resinous substances, water, and 
colouriijg matter. ‘ ' 

The fibrous Substance, water, and colouring matter, 
cannot be said to contribu^ towards the nourishment of 
the sjlkw()rm. * The saccharine matter is that which 
sui^ahis the insect, causes its increase in size, and goes 
to the formation of its animal substance. The resinous 
substance, according to count Dandolo, is that which, 
“ separating itself gradually from the leaf, and attracted 
by the animal organisation, accumulates, clears itself^ 
and insensibly fills the two reservoirs or silk vessels. 
According to the different proportie^ns of ihc elements 
'which compose the leaf, it follows, that cases may occur 
in which a great& weight of leaf may yield less that is 
useful to the silk-worm, as well for its nouristment, as 
with respect to llie quantity of silk obtained from the 
animal.'' 

To complete the dcvelopement of the silkworm, the 
quantity^ of leaves idnsumed must b.'*ar relation to the 
nutriment tliey contain. It is therefore important, that 
leaves containing the most nutriment should be supplied 
to tlie inse^*t, as it is morc'Tatigued and more liable to 
fiisease from devouring many leaves, thin it would be 
if an rfjqual quantity of nourishment were supplied by 
fewer leaves containinj^ more saccharine substance. 
Agaiit, if this abounds in the leaf, and the resinous sub- 
staifce is not found united with it in sufficient quantity, '' 
^e wipl-m will^ it is true, thrive and grow, but will not 
produce silk pr,oportionate to its weight. 

In some parts of Italy and France, mulberry leaves 
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are coinraoiily sold l^y weight the marl^t;, and those 
persons •who rear silkjiforms are often wholl)» dependent 
on tins source for a supply. Judgment and experience 
are required in the pifrchaser^ *to enable liim to make a 
• proper selection of leafes, choosing such as are of a 
nourishing quality^ and rejecting those whose said would, 
*from their greater weigllt, be more profitable to the ven- 
dor. The ^interests of tht two parties are consequently 
at variance. In 6ther places, trees arealiired for the 
season ; from four to si3d frahcs, according to its size«nd 
condition, being paid fbr the lore.of each tree. Under 
equal circumstances, an .old mulberry* tree alwtys yields 
better leaves than a young»on»; and whatever may be 
the original quality o? the tree, as it gro^^s older the 
leaf w'ill diminish in size, and will so materially im- 
prove, that at length it will attain to a very^ctllcnt 
quality. 

It is of importance tliat (lie agef of the leaves should 
keep pace with that of the v'orins. The young leaf, be- 
ing rejdctc with aqueous matter, provides for the great * 
evaporation continually proceeding fr8m the body oi the 
young w^onn ; while the mat^^re le^f contains a larger 
proportion of solid nutritive matt»% better suited to the 
waiitsjsf the insl'ct at its moi^ advanced age. To give 
old* leaves to young ^^onns, gr 3 g)ung leaves to old 
woraffe, would be alike jirejudidal. ^ 

The grqfitest «are must be taken to prevent the leaves 
becoming heatgd or fernicntecL ^ The nutritious sub- 
stance of the leaf is altered and injured by l^je slightest 
fermentation, and it becomes too stfhiulating for the 
health of the worm. lt«s also essentialithat thg leaves 
be given tm the insects perfectly dry; dbntagious §nJ 
fatal diseases will otherwise ensue. 

* It IS considered tlijit a w«ll cultik^ted mulberry tree 
should yield, in each seasoif, about tliirty pounds of good 
le aves. It is not untommoR in the south o^ prance 
to large trees which will furnish five jimes this 
' quantity! • • • 

It is said that no insect excepting thei silkworm will 
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feed on the. mulberry leaf. Pud^ tried (he speckled 
liairy cate|pi 3 l£if^ ydiicn feeds *00, {he nettle^ at well as 
several other kinds of kisects/ but they* all rejected the 
mulberry leaf for their ‘food. Gncc^ indee^f^ he disco- 
vered upon a mulberry tree a gi^cn worn^ about an inch 
long and as * thick as an oat straw. He confined it in 
a box^ and fed liis prisoner withcmulberry leaves. PuUein 
believ^ thatf it wUs not a na*-ive of the ^e|, but found 
itself there accidentally when it was staken. During the 
c&Q-tinued observation of three ^tars^ M^ss Rhodes never 
once found an insect upon the leaves 'used by her. Other 
fruit trees and vegetables in the same garden were some- 
times covered by myriads of insects, while the mulberry 
tree, surrounded by these ravager^, remained sacred from 
their depredations. Not even the aphides invade this 
treey exclusively devoted to the use of the silkworm. 
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’CH*AP. II. 

• • 

• • DESORIPTION OF THE SILKWORM. ^ 

mRlOUS CHANGES OF THE Wj|RM. ITS SMift.L DESIAE OF LOCO- 

MOTION. •— MANNER OF CASTING ITS £XL^I.A. SOa^.TlMES 

CANNOT BE «'5LlY ACCOMPLISHED. CONSEQUENT DEATH OF 

THE INSECT. — FHOgHesS^OF ITS EXISTENCE. — XIATE&IAL OF 
WHICH ITS SILK U POEMED.* — MODE OF ITS SECRETION. — MAN- 
NER OP SPINNING. FLO«S SILK. — TJTE COCOON. ITS IM- 

PERVIOUSKESS TO MyiSTURE, TRANSPORJIATION OI#A WORM 

INTO A CHRYSALIS. PERIODS IN ITS VARIOUS PRO- 

GRESSIONS ARE EFFECTEl^lN DIFFERENT CLIMATES.— EFFECTS 
OF INCREASED TEMPERATURE. MODES OP ^KTlFlt'lAL HEAT- 
ING. COMING FORTH OF THE MOTH. MANNER OF I'Jg.EXTRI- 

CATION. INCREASE IN WEIGHT AND BULK OF THE SILKWcftlM. 

NUMBER OP EGGS PROD U CeU. — LENGTH, ETC. AT DIFFERENT 

AGES. SILKWORMS INJURlOU%.V AFFECTED BV CHANGE OF 

CLIMATE. VARIETIES OF SILKWORMS. SMALL WORMS. — 

LARGE SPECIES. PRODUCE YIELDED BY THESE. 

• 

The silkworm, or^tombyx, is a specTes of caterpillar 
which, like all other insects of &e same class, undcrgoon < 
a variety otf changes eluting tlie shitft period of its life ; 
assuming, in each*of three sucoessive ^ansformations, a 
form*wliolly dissimilar that with gwhich it was pre- 
viously®invested. » 

Among t)je grefft variety of caterpillars, the descrip- 
tions of which ar|i to he found iiwthe records of natural 
history, the silkworm occupies a place far ahove«the rest. 
Kot only is our attention called to the examination of its 
various transformations, b;f the desire of ^tisfying our 
curiosity as entomologists, but our artHicial wants incite 
us likewise to the study of its nature and habits, that we 
may best and most profilahly apply it# instinctive indus- 
try to our own advantage. * ^ 

^ It has been well observed by*a writer on this subject, 
that **^Qiere is scarcely any thing among the* garious 
wonders wliich the aifimal creation affords, more admi- 
rable than the variety of changes whi3i ^lie silkworm* 
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uf:(dergoes ;* but the cftirious texture of that silken cover- 
ing with Vhich it surrounds j^eif when it arrives at the 
perfection of itti animal life^ vastly surpasses what is made 
by other animals of this class.^ *A11 the caVerjiillar kind 
do, indeed, undergo changes like those ^f the silkworm, 
and the beauty cjf many of them in their butterfly state 
greatly exceeds it ; but the coVering which they put on 
before this change into a liy is poor a^W' mean, when 
compared to that golden ^ tissue in® which the silkworm 
wraps itself. -They, indeed, come /or :h in a variety of 
colours, their wings b.jdroppecf with gold and scarlet, yet 
arc they but the beings of a bummA*'s day ; both their 
life and beauty quickly vanisli, ?»nd they leave no remem- 
brance after thfin ; but the silkworm leaves behind it 
such Irautiful, such beneficial monuments, as at once 
record both the wisdom of their Creator and his bounty 
to man.”* 

Silkworms proceed from eggs which are dei)Osited 
during the summer by a greyisli kind of moth, of the 
genus phalamse. These eggs arc about equal in size to 
a grain of mustard seed : their colo-r when first laid is 
yellow ; but in three o. four days after, they acquire a 
bluish cast. In temperate climates, and by using pro- 
per precautions, these eggs may be preserved d’u*ing the 
winter and spring, without risk of premature hatching. 
The p>::iod .of their animation may be accelerated or 
retarded by artificial means, so as to agree ,vith the time 
when the natural foed of the insect sh ill appear in sufii- 
cient abundance for its support. 

The whole of the curious clianges and labours which 
accompany and characterise the life of the silkw'orm 
kre performed wiitiin the space of a very few weeks. This 
period varies, indeed, according to the climate or tem- 
perature in whlcn its life is passed ; all its vital func- 
tions .being quickened, and their duration proportionally 
abridged, by warmtli. ^itli tliis sole variance,^ts pro- ^ 
gressiotiS are alike in all climates, and the same muta- 
tions aecompany its course. 

* FuHein. 
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The three successive ^states t)f. being put on by^this 
insect are, thal of tli% or caterpillar^ •that of the 

chrysalis or aurclia^ and that of the nfoth. in addition 
to these nfore decided transformations, the progress of 
• the silkworm its caterpillar state is markec^ by five 
^distinct st^es of ^^cing^ ^ 

'W^hen first hatched, it ^pcars as r^smaii black worm 
about a quarVj* of an inch in length. Its firsf indica- 
tion of animation's tjje^de^re whicli it Evinces for «h- 
taining food, fn gearch of which, if not immediately 
supplied, it will exhibit more jtiwer of locomotion than 
characterises it at "any cither period. “So smaif is the de- 
sire of change on thc^iart 1)f ftiese insects, that of the 
generality it may be said, their own, spontaneous will 
seldom leads them to travel over a greater sf»ace^ than 
three feet throughout the ^''hole duration of their lives. 
Even when hungry, the wojm still clings to the skeleton 
of ihe leaf from which its nourishmeftt wAs last derived. 
If, by the continued cravings of its appetite, it should be^ 
Ht length incited to the efibrt necessary for changing its 
position, ft will «f)metimes wander as far as the edge of 
the tray wherein it is confined, and some few have h®en 
found siilfieicntly adventurous toVRng to its rim; hut 
the^smell of fre^i leaves will instantly allure them back. 

It w^ould add incalculably to liie Ihbours and cares of 
theif attendants, if silkworms were endoived wkh a more 
rambling disposition. So useful is this peculiarity of 
tlieir nature, that one is irresisfthly tempted ^to consider 
it tlie result of design, and a part of tha| beautiful system 
of the fitness of things, which the student of natural 
history has so many opportunities of con^mplatitig with 
delight ancf admiration, • • . 

In about eight days from its being batched, its head 
tiecomes perceptibly latger, afid tlie Vchn is aftacked by 
its first sickness. This fasts • for three days^ during 
whjfi^i time it refuses food> and remains motionless in 
a kind of lediargy. Some have thought this fbfbe sleep, 
'but the fatal terinmation which so frequently attends 
these sicknesses seems to afibrd a denial to tliis supjfo- 
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sition. Th e’ silkworm *increases its-size so considerably, 
and in so sliort a space of time,r~it^ weight being multi- 
plied many thouV>and fold in the course of one month,— 
that if only one skin had been assigned to it, which should 
serve for its whole caterpillar state, this skin would with 
difficulty have distended itself sufficiently to keep pace, 
with the insect's ^growth. Th^ economy of nature has 
therefoie admirably provided Ithe embryos <)f *othcr skins, 
destined to be successively cfilled \nto use ; and this sick- 
ness of the worm, and its disinclination^ for food, may 
very probably be occasioned by the pressure of the skin, 
now become too small for the body whicli it encases. 

At the end of tHe tKird^day from its first refusal of 
food, the ammal appears, on that account, much wasted 
in its bodily frame ; a circumstance which materially as- 
sists in the painful operation jof casting its skin : this it 
now proceeds to accomplish. To facilitate this moult- 
ing, a sort of humour is thrown off hy the worm, which, 
spreading between its body and the skin about to be 
abandoned, lubricates their surfaces, and causes them tb 
separate more reabily. The insect aloo einit^ from its 
silken traces, which, uxlhering to the spot on which 
it rests, serve to cOfitine the skin to its then existing 
position. These preliminary steps seem to call far sqrae 
considerable exertion, as after them the worm remains 
quiet for short space, to recover from its fatigue.* It 
then proceeds, by rubbing its head ^ongo the leafy 
fibres surrounding it, to 'disencumber itself of the scaly 
covering, o Its next effort is to break through the skin 
nearest to the head, which, as it is there the smallest, 
calls foa the gi^atest exertion and no sooner is thi^ ac- 
complished and the Hwo front legs are disengaged, than 
the remainder of the body is quickly drawn forth, the 
skin remaining fastened to the spo^in the manner already' 
describee}, 

Thiamoulting is so compete, that not only is the jhole 
covging^ the body cast off, but that of the feet, of the 
entire skull, and even the jaws, including the teeth. These 
several parts may be discerned by the unassisted eye, but 
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* become ve/y apparent when viewed through a magni^ing 

lens of«moderate poyjer. • • ' • 

In two or Ihree minutes from thcw beginning of its 
efforts th^worm is wholly fre^d^ and again puts on the 
^ appearance of, health aftd vigour, feeding, with recruited 
appetite upon its leafy banquet. It sometimes "happens 

• that the outer skin ref^es to detaclt itself, wholly, but 
breaks and leaves an annular portion adtieringi to the 
extremity of its body, from which all tlie struggles^of 
the insect canqot whblly tftsengage -it. The pressure 
thus occasioned idduces swelli^ig. and inflammation in 
otlier parts of thed)ody,.and, after ei£)rts of greater or 
less duration^ death generally tetminates its sufferings. 

Worms newly freetf from their exuviffi aj;e easily dis- 
tinguished from others by the pale colour and WTinkled 
appearance of their new skin. This latter quality, Tiow- 
cver, soon disappears, through the repletion and grow’tli 
of the insect, which contiinll:;s to fted during five days. 
At this time its length will be increased to half an inch ; 
4ivhen it is attacked by a second sickness, followed bv a • 
second iqpulting,, tlie manner of parforming which is 
exactly similar to that already described. Its appetj^e^ 
then again returns, aiidns indulged«dnring other five days, 
durinj^ which time its length increases to three quarters 
of ftn inch: it then undergoes it| third sickness and 
moul|irig. These being jiast, in all respects, like the 
former, and fivt^more days of feeding liaving followed, 
it is seizetf by its fourth sickiiQiis^ and casts its skin for 
the lust time in the catcrpillai- state. The wVm is now 
about one and a half or two inches long. This last 
change completed, the silk#i'orra devours ift food njpst vo- 
raciously, and increases rapidly in sve ^luYing ten daiys. 

The silkworm has now attained to its full growth, 
gnd is a slender caterjqllar fr§m two^ and a hall to three 
inches in length. The pecldiarities of its structure may 
be better examined new than in its earlier stages. It 
canffftadily be seen * that the worm has twelve mgm- 


* The scale on which the worms, cocoons, chrysalis, and moths are repre. 
sented, is two tliirds their usual natural size. * • * 
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branous rings round itsv^body, parallel to each other, and 
whicli, answering to the iiioveroei\f.s ol the anin^al, mu- 
tually contract ajfid elongate. It has sixteen legs, in 
pairs ; six in front, which are covered with, a sort of 
gh t^ll or scale, are placed under Che three ^rst rings, and 


Fig. U 



cannot be either Sensibly lengthened^or the^r position 
altered. The other ten ^egs are called holders : these 
are membranous, fleisiiile, and attached to the body uinler 
the rings. These holders are furnished with little 
hooks, which assist, the insect in climbing. The skull 
is enclosed in a scaly substance, similar to the co /ering 
of the first six legs. The jaws are indented or serrated 
like the teeth of a sa\5r,iand their strength is great con- 
sidering tlfe size of the insect. Its mouth is peculiar, 
having a vertical instead of a horizontal aperture ; and 
the worm is burnished with ..eighteen brcatliing holes, 
placed at equal jdisianccs down tho body, idne on each 
side. Each of these holes is supposed to be the termin- 
ation of a particular organ- of res^nration. On each sid-e 
of the head, near to the mOuth, seven small eyes may 
be discerned. The two broad appearances higher upon 
the;,head> which are frequently mistaken for eyes; are 
bones ot the skull. The two ape. turcs throdgh which 
the worm draws its silky substance are placed just be- 
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neath the jaW, and close to each ^ther. Thesle orifiices 
are excectlingly ininut*^ • » • 

At the period* above*meAtioned the de^re of the worm 
for food begjj^ns to aba^e : the first sym})tom of this is 
^hc appeasance oj the lea\%s nibbled into minute portions^ 
and wasted. It soon after this entirely ceases eVen to 
touch the mulberry Icavearf^ appears restless and uneasy ; 
erects its head and moves about from side to sidai with 
a circular motion, Im quest of a place wherein it can 
commence its Jaipur o^ spintiing. Its colour is now 
light green, witli sotne mixture ^)f, a darker hue. In 
twenty-four hours fyim tl^e time of its^ahstainiifjg from 
food, the material for forminp^ itsa silh will be digested 
in its reservoirs ; its green colour will disappear ; its 
body will have acquired a degree of glos'feiness, and will 
have become somewhat transparent towards ils nfick. 
Before the worm is quite prepared to spin, its body will 
have acquired greater firmness, %nd bt* somewhat lessened 
in size. 

^'he substance of which the silk is cofti posed is secreted 
in the form, of a jjjic yellow transpariiit gum in two 
separate vessels of slender dimensions, which are wound,^ 
as it were, on two spindlos in the st^wach : if unfolded, 
tliese vessels wouid!»be about teii,inches in length. 

When the >vorra has fiKcd upoi\ soige angle^ or hollow 
place, '^losc dimensions agree with the size of hs in- 
tended silken ball •or cocoon, it begins its labour by 
si>iuning thin and^irregular threa^s^ which are intended 
to support its future dwelling. During the ffrst day, 
the insect forms upon these a loose structhre of an oval 
shape, which is called floss ailk, and within which c^prer- 
ing, in the thaee following days, it forms tlfe firm and 
consistent yellow ball ; the labourer, of course, always 
remaining on the inside of tlie sphere svhich it i« form- 
ing. • • ^ 

The silky material, which when drawn out appears 
to be thread, is composed of two fibres, extracteil 
through thtf two orihi^s before described ; and tliese 
fibres arc brought together by means t)f»two hooks^* 

, • * Notc»V. 
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placed 'within the silkworm’s mouth for the purpose. 
The worm in spinning rests on its lower extremity 
throughout the (Operation^ and eiftploys'its mouth and 
front legs in the task *of directing and ^'^stening the 
thread. The filament is not iSpun in re^lar concentric 
circles* round the interior surface of the balh hut in spots^ 
going backward^ and forwatis -with a sort of wavy 
motior.. This apparently inagular manne** of proceeding 
is plainly perceptible when the silk ib wound off the 
hall^ which does not ^liake than one or two entire 
revolutions while ten or twelve yards of silk are being 
transferied to the reek 

At the end of the durd or fourth day the worm will 
have completed its task^ and formed its cocoon. Tliis 
has been compared in shape and size to a pigeon’s egg. 
It is seTdom^ however^ that the ball attains to so great 
a size. In the following representation the cocoons are 
drawn two thirds of the trsual size, and are shown with 
part of the outward or floss silk removed. 


Fig. 2. 



When the insect ha^ finished its labour of spinning, 
it smeary the entire internal surface oV the cocoon with 
a peculiar kind of gum, very similar in its nature to jjihe 
matter which forms the silk^tself ; and this is no doubt 
Resigned as -a shj^ld against rain for the qjirysalis in its 
natural state, when of course it would be subject to all 
varieties of we^^er. Tl'® silken filament of which the 
ball is made up is likewise accompanied, throughout its 
entire' length, by a portipu of gum, which serves to give 
flrmnes^ and consistency to its texture, and aav'.:ts in 
rendering the dwelling of the olirysalis impervious to 
moisture. This office it performs so well, that when, for 
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the purpose of reeling the silk with greater facility, jtbe 
balls are thrown^ into basin|k of hot water, tlrejrswiiii 69 
the top with all the buoyancy of bladders ; nor, unless 
the baU be inperfectly formed, does the \(rater penetrate 
within until the^ilk is neVly all unwound.. 

The continual emission^f the silken material during 
the formation of its envelope, together^ with ^ its natuc^ 
evaporation, ji»fompensated*by food, causes the^orm 
gradually to confractP in bulk ; it becomes wrinkled, and 
the rings of its body ap^rbach* iidWer to each other aifll 
appear more decidecfly tflarked. ^Wrheii the formation 
of the ball is fiiiishul, tha insect rests vawhile i!‘om its 
toil, and then throws off its»cat»rpi]^ar garb. If tlie 
cocoon be now opened, its inhabitant will ap^ar in the 
form of a chrysalis or aurelia, in shape soniewhat resem- 
bling a kidney bean, but pointed at one end, having a 
Fig. 3. smooth brown skin. Its former cQver- 
so dissinftlar tef the one now as- 
sumed, will be found lying beside it. 
^hc account which has been given df the progressions 
of the silkwvrm sh<)ws that, in its various modifications, 
the animal organisation of the insect has been alwaya# 
tending towards its simplificationt* Count Dandolo, 
writing ^pon this •subject, observes, Thus the cater- 
pillar Is in the first instance compose^ of animal, silky, 
and ex^nemental particles ; this forms the stat^ of the 
growing caterpillars in the next stage it is composed of 
animal and silky particles ; it is the mature cater^ 
pillar : and lastly, it is reduced to the animal Y>articles 
aldhe ; and is termed in this state the chrysalis/* 

In the foregoing description, definite periods liave 
been assignetbto each age of the silkworm, ift agreement 
with the fad as most generally experienced in the tem- 
perate climates of Europg. It 4ias already been*noticed 
that the progressions of the iifbects are accelerated^by an 
increase of temperature ;*and some variation will equally 
be ex'JSrienced where different modes of treatment aje 
fcilcoved, rfhd, in particular, where different periods of 
the year are chosen in which to produce tod rear the • 
• • * • 
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wcrm Ma>f)ighius, ii? his “ Anatomy of thf Silkworm/' 
says, thatflivcrms which he hatched in May were eleven 
diys olil ere th^ were attacked by their* first sickness ; 
Others hatched in July were ten days, and tlp^ose brought 
forth in August nine days, beMe they rejused their food, 
preparatory to their first moulting. Eight days appear 
to be the most ushal term for their first attack ; and b} 
his judicious treatment count Dandolo shortened even 
this term by» two days. In Europe, except where re- 
cclVirse is had to artificial aid, 'the term of the insect’s 
caterpillar state is usually that 'which has been already 
mentioned. . < 

Dr. Anderson inforrvis ur> that in Madras the silkworm 
goes through its whole evolutions in the short space of 
twenty-tw^o days. It appears, however, that the saving 
of tlme,'^'and consequently of labour, is the only economy 
resulting from the acceleration ; as the insects consume 
as much food during their^horter period of life, as is as- 
signed to the longer-lived silkworms of Europe. 

Sudden transitions from cold to heat, or from heat ,*o 
cold, are highly 'Injurious to the silkworm but it can 
JieaT a very high degree of heat, if uniformly maintained, 
without sustaining* injury. Count Dandjul(» observed, 
that " the greater the , degree of heat in which it is 
reared, the more qput^ are its wants, the more rapid its 
pleasuie^ and the shorter its existence.” M;)nsieur 
Boissier de Sauvagucs made many ej periments on this 
point. One year, when by the early appc^ance of the 
mulberr]^ leaves, which were developed by the end of 
April, he was Vorced to hurry forward the operations of 
his f3?ature, lu raised the heaf of the apartment in which 
the newly hatched worms were placed to V90° ; gradu- 
ally diminishing this during their first and second ages 
to 95°*' In consequence of thp animal excitement thus 
induced, there elapsed only nine days between the hatch- 
ing gnd the second mcrulting inclusively. It was the 
general . opinion of those cultivators who witnesSed the 
experiment, that the insects woidd not be able to exist 
'in so intensely heated an atmospliere. The walls of the 
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apartment, ^(1 the wicker hurdle^ on which* the woims 
were placed, could scarcely be touched with<jut incon- 
venience, and y5t all tlie clianges and progressions went 
forward perjpctly well, and a most abundant crop of silk 
^as the result. ^ • 

The same gentleman, on a subsequent occasion, ex- 
posed his brood to the tenijierature of to^95° during 
their first age ;^f 89® to 91 ^ in the second age ; and re- 
marked that tlie attendant circumstances were tlie same a§ 
in his former experiments the ^hanges of the worm beif% 
perfonned in the same space of tinje ; whence he came to 
the conclusion, that, it is^ not practicable to atfcelerate 
their progress beyond a certeiii ^winlt by any superad- 
ditions of heat. In botl* tliese experiments tlip quantity 
of food consumed was as great as is usually given during 
the longer period employed in the common manner of 
rearing. After the second moulting had taken place in 
the last experiment, the . ten^eratute was lowered to 
82° ; and it is remarkable that the worms occupied 
oijy five days in completing their \hird and fourth 
changes, although ^others which had been accustomed 
to this lower degree from their birth occupied seven# 
or eight dyysi for each of these maul tings. It would 
therefore seem that the constitution of the insects can 
be afi!bc{ed, and an impetus givey tcy their functions at 
die pe];iod of their first animation, which accqjnpanies 
them through theiii after stages. So far from this forcing 
system provfiig injurious to thew Ijealth of silkworms, 
M. de Sauvagues found that his broods were twiusually 
healthy; and that while the labours of cultivation were 
abridged in their duration, much of the atteifdant anxiety 
was removed* • * • 

Like other caterpillars, the silkworm is not a warm- 
blooded animal, and its temperature is ^herefor^ always 
equal to that of the atraosphei% in which it is placq^. In 
the silk-producing countries, where modes of artificial 
heatinjf have not been studied practically and iscienti- 
fioally, as they have #f late in £ngland,*the dimculty 

I 2 • • 
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and expense that mi^st attend the prosecution of this 
heating s}«tem form abundairt rc^a&ons why it c^annot be 
generally adopted. The great susceptibility of the insect 
to atmospheric influences would i^also in a ^eat degree 
render unsuitable the more cbmmon wangements for 
the purpose. The plan of warming apartments by means 
of stoves, in its passage throti^h which the air becomer^ 
highly* heated before it mixes with and rsjses the general 
temperature of the air in the chamber^ is*iiable to this 
iilfconvenience,^ — that the pbrticirso introduced, having its 
vital property impaired by tine burning heat through 
which il has passfid, injures, pi;oportipnally, the respirable 
quality of the whoie almosphere; an effect which is easily 
perceptibly by tliose who breatJiie it. A better plan of 
heating has lately been suggested, and is coining fast 
into practice, of warming buildings by means of a cur- 
rent of hot water, which is, by very simple means, kept 
constantly flowing *10 close channds through the apart- 
ment, where it continually gives off its heat by radiation ; 
and the degree of^this being far below the point widely s 
injurious to the*’ vital quality of ai^ij the evil before al- 
«luded to is avoided. If the expense of fuel be not too 
great, as comparedevdth that o£ the labour \^hich would 
be saved by this means, the adoption in silk countries of 
such a mode of'ipisipg and regulating the tenlpecature 
might, probably, prove advantageous. 

The silkworm remains in the fonq, of a chrysalis for 
periods which, according to the climate dr the tempe- 
rature iVherein it may be placed, Wy from fifteen 
to thirty days? In India, the time is only eleven days. 
In Spain aai Italy, eighteen, to twenty days. In France, 
three week^ ; an^ in the climate of Englgpd, when un- 
accelerated by artificial means, thirty days will elapse 
from the time^tke inscet began to spin until it emerges 
in it^ last and perfect frrm. It then throws off the 
shroud which had confined in seeming lifelessness, 
qpd appears as a large moth of a greyish whiteiksolour, 
fumi&ed whh four wings, two eyes, and* two blqpk 
' horns or anflefis which have a feathery appearance. 
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If left until this period within the cocooi^ die idbth 
takes immediate meSlsurfis for its extrication: ejecting 
from its i^outh a liquor with which it moistens and 
lessens adhesiveness of the gum with which it had 
* lined the interior surface of its dwelling^ the insect is 
enabled^ by frequent motions of its heSd^ to loosen, with- 
out hreakingj^the texture sof the ball*; th*en uipng its 
hooked feet* if-pu^ies aside the iilamentfi and makes a 
passage for itself into Wight •and freedom. It is erire- 
neously said that the moth recovers its liberty by gnaw- 
ing the silken thre^t^s ; it^is founcl, on file contitry, that 



if carefully unwound^ their continpfty is by this means* 
rarely broken. • ^ 

Ouiebf the most reniigrkable circunfStances connected 
with tjjie natural history of silkworms is the degree in 
which* their bul^ and weight are increased, *and the 
limited tiratf wherein that increase is attained. Count 
Dandolo, iVho appears to have neglected nothing that 
could tend to the right understanding of the suoject, and 
to the consequent improven^nt of the prores«es empl jyed, 
had patiencc^enough to count and we^h many hundrq^ 
thousand eggs, and to follow out to the ultimate result 
his enquiries respecting their product. ,.He found that 
on an average sixty-eight sound silkwoims* eggs weighed 
one grain. One ounces*, thergfore, comprised ;5<^l68 
eggs. « But one twelfth part of this weight eirjiporates 

Ttiis ounce contains S/Sigrains ; B53S5 of these grains equal seven 
grains troy. One ounce avoirdiitioise is therefore «KU|| to about 533 of^ 
these grains, and between l-^and ounro avoirdupoise ^uaJs one of the 
above oun^es.^ ^ 
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previous to hatchings and the shel]^ are equal to^one fifth 
more. therefore, from onfc omice, ce»mj>oscd of .576 
gi‘ains^ 48 grains be deducted fqr evaporat^pn, and 115 
for the shells, 413 grains will n>main equal to tjje weight 
of 39,168 yo\ing worms; and, at this rate, 54,526 of the 
insects, when newly hatched, required to make up thr 
ounce.^ After tile first casting of the skiq^ 3840 worms 
are found to have tliis weight, so that; the hulk and weight 
(X^thc insects have in a fsw <}ays been multiplied more 
than fourteen times. After the second change, 6 IO worms 
weigh ar ounce, the ‘weight of the wothis being increased 
in die intermediate, tii^c s^x fold. In the week passed 
between the second and third agfcs, the number of insects 
required t 6 make up the same weight decreases from 
OlO.toiM^ their weight being therefore more dian 
quadrupled. During the fourth age, a similar rate of 
increase is maintaiqied : thitty-five worms now wei^ 
an ounce. The fifth age of the caterpillar comprises 
nearly a third pai^< of its brief existence, and has beqn 
descrilicd, by an enthusiastic writer on the subject, as the 
happiest period of its life, during which nt rapidly in- 
Tireases in size, and^ prepares and secretes the material 
which it is about to spin. When the silkworms are 
fully grown, and 'have arrived .jit their period ol: finally 
rejecting food, six ^of &iem make up the weight of an 
ounce. They have, therefore, since theiy last change, again 
added, to their weight si^x fold. " 

It is thus seen thkt, in a few short Veeks, the insect 
has multiplied its weight more than nine thousand fold ! 
Fron^ this pej^iod, and during^ the whole of its two suc- 
ceeding states of lieing, the worm imbibes- no nourish- 
ment, and gradually diminishes in weight ; being sup- 
ported \|y its 0^1 sub^ance, and appearing to find 
sufficient occupation in farming its silken web, tad 
providhig successors for, our service, without indulging 
that ^oswr appetite which forms the beginning afid the 
end of Uieir desires during their crterpillar existence. 

The motli,, enjoys its liberty for only a very brief 
space. Its first employment is to seek its mate ; after 
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which the female deposits her and "both, iu .the 

course of two or thrq^ daf s after, end their bfcing. * 

It is worthy of remark, that in putting on its wings 
the insect ^oes not ac(|^ire a ‘greater wish for change 
* than characterises its former state of life.. It remains, 
•with the sole exception .^st named, fixed at one spot, its 
wings scrvin|T only by their 6 uttering ^o a^ist the moth 
in moving •tlie few inches which may be iieceftary in 
fulfilling one of the en^s of ^ts existence. • 

The number* of , eggs produced by th^ female motlfis 
variously stated; some accounts •mention 250, while 
others reckon 40(/to 500 as the usi»l numbS*. This 
varies, no doubt, with* the •cirAm^ances wherein the 
moth is placed. Count Dandolo obtmned ^n ounce of 
eggs from 180 cocoons, in which the sexes were equally 
divided. PuUeiii states tjiat 200 cocoons ar^ nec&sary 
for the production of that quantity ; and in the Cours 
d* Agriculture, 240 co.coons are sidd to yield only an 
ounce of eggs. 

The relative lerigth, at each age* of a worm whioh • 
attains it^ greatesC length, are, — • 

at hatching, unity or 1 

at the end of the first ag^«. ... 4 

of the second age,. . . 6 

of fte third ngesw ... 12 
of the fourtli age . . . 2(^ 
of the fifth age .... 40 
The worm measures sometkngs, when at its ’greatipst 
length, more than three inches ; but few Sittain to so 
great dimqpsions. The following lines*show the propor** 
tions of the silkworm af each age of it^ife. a 
The sifiaU curved line at tlie top represents the worm 
^ when just Latched ; the lines to which are attached the* 
i||mierals 1, 2, 3, 4,«Bhow ftie sizils -at the *ages corre- 
sponding to those numbers, and the lines No. j describe 
its^dimensions shorfly befofe it prepares to spin. The 
^ horizojital lines represent the lengths, and th^perjendi- 
cular lines the diameters of the insect.* < 
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of In attempting, therefore, to natur- 

lito any place, it is ^mpertant to procure eggs 





from som^ country of the samp temperature. Where this 
is impracticable, they should be brought from a colder, 
zather than frcmi a Warmer climate. A very smtdl vari« 
ation of temperature Will produce a very marked effect.^ 
‘ Monsieur Chaaal relates, that worms hatched In the 
Jfonritius, from eg^ procured in BengtJ, neither attain- 
ed to their natural size^ nor afforded the usual quantity 
of silk, which, besides^ *was of indifferent quality. His 
second brood, procqpding f&om the eggs of these iroporled 
worms, were larger, a^id yielded a^better produce both in 
quantity apd quality ; but the insects did not fully re- 
cover the desirable qualities of their progenitors un^ the 
fourth generation. < l 

In addition to silkworms most commofl^y reared, 
there are two v&Heties of this ihsect, which are partially 
cultivated, and*whid. require some description. 

^ One of these is a small worm, which casts its skin 
only thrieey and gceej^through its caterpillar life in fsDk' 
days less^ time &an the worai already described. Its 
eggs arq, about one seventh 'part lighter than those ofjihe 
common iB|]mes, 42,620 eggs being required to make 
. up the weight of one ounce. ThcVorms themselves, ; 
* wh^^^^i^ved av their full growth, are only three fifths ' 
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of the ordinary Hze .and wd^htt tnd Ihe’^ -R^ 
they malee are in th^^like proportion : foiur Hundred ^ 
these weigh only one pound. In fornftng this wdgfo . 
of cocoons^ fhese wonns^do not* consume quite as much 
4bod as the larger species. The orifices tl^ough wiiich . 
they draw the silken matqj^al are morejmnute than those ^ 
of common silkworms ; and the filament, which on that 
account is finef^ has a more1)eautiful appcfpnce. * Their 
cocoons are also mSre perfectly formed^ dbd^ in equjjf 
weights^ will yield a greater proportion • of reeled silk 
than ordinary cocoons, ^4^63 affording, on an gverage^ 
one pound of pure siOft: : each cocoon, therefore, furnishes 
little ihore tlian 2 grains eff sill, vAiich measures, if 
one ball be estimated with another, a ve^y small fraction 
under four hundred yards. , . 

They are considered by sqpie persons as-being ddheate, 
but it does not appear that th^ call for a greater degree 
of attention tlmn should be bestow^ on other wonns. 
Their eggs may readily be obtained in Italy. 

*The second variety becomes much larger than the 
common sont : theiwnggs, however, are Sot proportionally 
heavy, weighing little more than one thirtie& part be- * 
yond those ^f*othcr worms; it reqdil'es S7y440 of them 
to make^ ounce.* When at their utmost growth, two 
of these insects will weigli as mudi' at five common silk- 
wormqTand the weight of the cocoon which they con- 
struct is in i^arly Ihe same proportion. ^ 

The advantages offered to the^cultivator by ^is des- 
cription of worm, is economy in the qu^tity*of food. 

In ordinary ^sons, 12J pounds of mulbe^ leaves will 
nourish as many worms as j^oduce one poun ji of cocSons^ 
which is a Aving of one tenth the Average weight r& 
quired for the production of a similar^quantity by com- 
m0i|j|Hronn8. On the other JuSid, this Variety occupies 
fiveTr six days longer in passing through their mutations, 
and before they begin to spin. * One hundred of •thair 
cocoons weigh a pound, and one thousapd andminety 
orfe of them will yield one pound of repled silk : each^ 
therefore, furnishes nearly 8| grains of silk^ and* 
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th^ length of its thread is ver^ nearly l^^OO yards. 
This bree& of worms is to beVoutjd in Friuli.^ 

The constitution of worms of this larger species^ does 
not offer inducements for thei^ adoption inlJb more tem- 
perate climates ; but the advantages offered by the smaller* 
variety make tlieip worthy of (jj^servation and experiment 
on the parttof s^k cultivators. * 

* Friuli eilk i^aeid to be more troublesome and wr^SltofAl i» its inanufac- 
Iflirc than that ot either Francc.or an efi'ect which may be ovi ing 

t6 their breed of worms. * ' 
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CHAP. IJI. 

» * M&DE oa rearing silkworms in .china. 

gSlLXWOKMS SOMETIMES KEAFftD ON TREES. •-rRODUCE INFERIOR. 

TO THAT .SVUN IN HOU.SK.S. ^OD£ OF ULLAtUNG «'UK HATCHING 

OK tC.GS. -•AfwniOl) OF HATCHING. SITUATION OF lAcARlNO- 

ROOMS. NlJMliER*OF MEALS. NtCESSlTV 't>F PREVENTING 

DAMP. OF PR^SERVINff (fi.EANLlNESS. — SPACE ALLOTTED' TO 

WORMS. PREPARifTlONB TOR SPIN NING. — COLLECTION OP 

COCOONS. DESTRUCTION OF CHRYSALIDES. BUILAINGS EM- 

PLOYED FUR REARl *G SlLlAvORMS IN INdA.. 

• • • 

• 

Before entering upon any descriptioii of the methods 
practised in Europe for rearing silkworms^ it appears 
desirable to give a brief acQOuiit of the means employed 
for that end in China. It wjfl be seen, from this sketeh, 
how superior, in many respects, were the anangeinents 
of the Chinese cultivators ; arid that^ in departing from 
{he course so long pursued by them, Europeans made 
choice of Inodes ^ss rational and simple for attaining 
the desired result. The enqukies and experiments o? 
later days*liifve brought us back ffdhi the confused pro- 
cedures), which so long impatted uncertainty, and so 
frequently led to disaiq>ointment, atid have introduced, 
inste^l, judicious and methodical arrangement*. 

In those^ part? of the empire where the climate is , 
favourable to th# practice, and #li€re alone, mpst proba- 
bly, the silkworm is indigenous, it renq^ins &t liberty, 
feeding at pleasure on the leaves of its native mulberry 
tree, and going through ^11 its mutationp ainon^ the 
branches, uncontrolled by the hand •and unassisted by 
the cares of man. So soon, however^ as the silken .balls 
been constructed,* thqy*are appi^priatecl by the 
universal usurper, who spares only the few rcqiiired to 
reproduce their numbers, and*thus to furnish him with 
successive harvests. * • , * 

This silk, the spontaneous offering of nature, is not, 
however, equal in fineness to that w&cli is spun by 
• • • •Nd!eW. 
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nofins under shelter, 'and whose .progressions are in- 
fluenced hj careful tendance. Mu.^h attention is, there- 
fore, bestowed By the Chinese in the artificial rearing 
of silkworms. One of their prncipal cares is to prevent 
the too eatly hatching of the eggs, to which tKe nature 
of the climate so strongly disposes them. The mode of 
ensuring the req^usite dday is, to cause the moth to de- 
posit hfer eggs on large sheets of paper : <tnese, immedi- 
ajjjdy on their* production, are suspcndikl to a beam of the 
room, and the windows are opened, to expose them to 
the air. In a few dayt the papers are taken down and 
rolled up loosely with the eggs withinside, in which 
form they are hung again during the remainder of the 
summer and through the autumn. Towards the end of 
the year , they are immersed in cold water wherein a 
small portion of salt has been dissolved. In this state 
the eggs are left during two days ; and on being taken 
from the salt and water are first hung to dry, and are 
then rolled up rather more tightly than before, each 
sheet of paper being thereafter enclosed in a separate 
earthen vessel, borne persons, whfte are^ exceedingly 
particular in their processes, use a ley made of mulberry 
tree ashes, and plade* tlie eggs likewise, dming some 
minutes, on snow prater, Ar otherwise on a mulberry tree 
exposed to snow ort/ain. 

These I processes appear efficacious for checking the 
hatching, until the expanding leaves of the mulberry 
tree give notice to th'' learer of silkwoims that he may 
take measures for bringing forth his brood. For this 
pu^ose the rolls of paper are taken from the earthen 
yesaeh, and hung up to^tards the sun, the side to 
which the eggs adlwre being turned from its rays, which 
are transmitted to them through the paper. In the 
evening the sheets are rolled closdy up and placed in a 
warm situation. The same proceeding is repeated on 
the following day, wheii the eggs assume a greyish 
colour, t On the evening of the third day, after a similar 
exposure, they are found to be of a much darker colour, 
nearly approaching to black ; and the following morning. 
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on the paper being unrolled, the^ are seen covered lyth 
ivorms. * In tl^* higher latitudes the ChinesS have re« 
course to the heat of stoves, to jiromote Che simultaneous 
hatching of %ggs. * ^ 

• The a^artineiits in which the worms are kept stand 
in dry situations, in a pu^ atinosphei;f , and apart from 
all noise, which is thought to be annoyipg to the worms, 
and especiaUy*ivheii they are young. The roolbs are 
made very close, bift adequate means of v&ntiladon a^ 
provided: the doors open *to the south. JSach chamber 
is provided with nine or ten rowa of frames, pli^d one 
above the other. On tl»ese frames fash hurdles are 
ranged, upon which the.wonifs ai^ fell through all their 
five ages. A uniform degree of he^t issconstantly 
preserved, either by means of stoves placed in the corners 
of the apartments, or by chiding dishes which from time 
to time are carried up and down the room. Flame and 
smoke are always carefully avoided : cow-dung dried in 
the sun is preferred by tine Chinese to all other kinds of 
fhel for this purpose. 

The most unremhting attention is ^aid to the wants 
of the worms,* which are fed dusing the night as well as 
the day. Oip the day of their beliljg hatched they are 
furnish^ with forfy meals, thirty are g^en in the second 
da), and fewer in and after the thwd day. The Chinese 
believo>1that the growth of silkworms is accelerated, and 
their succes6j)rombted, by die abundance of their food ; 
and therefore, in«cJoudy and damis weather, 'i^hen the 
insects are ii\juriously affected by the sta^ of iSie atmo- 
sphere, their appetites are stimulated by a wisp df ve^ 
dry straw being lighted an® held over thSn, by iiihans 
of which the*cold and damp air is distipated. * 

It is afErmed by these accurate observers, that tlie 
quicker the worm arrivos at iiS matufit/; the greater is 
the quantity of silk which it* spins. They say, 4hat if 
the worms become fully ^rown fh twenty or twenty- five 
days, each drachm weight of eggs will produce ^wenty- 
fife ounces* of silk ; that if their maturity %e delayed to 
the twenty-eighth day, only twenty ounces iSre obtained ; * 
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an^ that if “thirty* or forty days^, elapse between the 
hatching Aid the commencement^^f thg cocoons, then 
only ten ounces hre the result. 

The Chinese are exceecUnglj^cireful in pAserving the 
nicest degree- of cleanliness in their csfeablishiftents for 
rearing silkworms^; being ful|v aware of the great im- 
portance wh'ch pttaches to that particular. 

The* worms, as they increase in growth, have gradu- 
^y more spabe assigned to them so that the full -grown 
caterpillars ha^^e four times ihe scope that is allotted 
to their when newly hr tched, and sometimes even more. 

When the insects arc about to commence their spin- 
ning, mats are provided, ih thcj centre of which a strip 
of rush, about :in inch broad, is fixed, and extended in 
a spiral fonn, or in concentric circles, over the ivhole 
surface of the mat, leaving an area of about an inch 
broad between each circle. Here the worms fix them- 
selves to spin ; an& it is found that these receptacles 
occasion less silk to be wasted by them in floss, than 
when more space is allotted wherein their first threads 
can be spun. A't this time the who?.3 room^ is carefully 
‘ covered with mats, to exclude the outward air and the 
light, as it is belieVed that silkworms work more dili- 
gently in darkness- ^ ^ ^ 

In seven days Lorn the commencement of the cocoons 
they artL collected in heaps, those which are designed to 
continue the breed being first selected and ^set apart on 
hurdles, jn a dry ai:d airy situation. The next care is 
to destroy thq vitality of the chrysalides in those balls 
v^ich are to be reeled. The most approved method of 
performing^&is is to fill laige earthen vessels wdth co- 
coons, in layers, throwing in one fortieth part of their 
weight of salt up^n each layer, covering the whole with 
large dry leav& rescmbui^g those of the water lily, and 
then closely stopping the mouths of the vessels. In 
reelibg their silk, the V^hinese separate the thick and 
dark ik6m the long and glittering white cocoons, as the 
produce of die^ former is inferior. 

In India, the climate admits of silkworms being reared 



CHAP. III. SILKWORMS IS CHINA. 127 

in buildings resembling sheds rather than houses. , Tl^py 
are comp(9scd of Jatdc^wovlc^ and their roofs arc covered 
with thatch. The breadth of such buiMings is usually 
fifteen feetj Snd their height eight feet ; tlieir length is 
regulated l)y the^xtent of accommodation required. In 
the centre of the apartmeq{ a path is Igft^ of convenient 
width for the attendants to ^ass and repass in' supplying 
the wants of ^Hbir charge ; and on either side are twelve 
tiers or stages, one abov^ another, of open Iframe-work^ 
or shallow boxes toajlc of *bamboo, in which tlie worms 
are placed. IVhcn ready to spilt, csich worm is#indivi- 
dually transferred tet a small cell forfhed with platted 
strips of bamboo. • • • 
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CONDUCTORS. ^ , 

The various operations of an establishment for the pro- 
duction of silk are^ ordinarily^ all begun and condud^d 
in the course of’ a few weeks ; yet diejr call for a con- 
^ siderable degree of attention, on the part of its conductor, 
and can hardly he brought to a successful* isitue without 
the aid of experience. ^ This is especially the, c^se in 
Europe, where atmospheric changes are continually 
arisingy which in various ways influenc*e the tencttr silk- 
producing insect. One false step in ^hanapement might 
he fatal, and one day V relaxation of fhe breeder’s cares 
would suffice to bring all his previous labours .to 
nothing. , « 

The degree of dcilfulness^and care thus required for 
Ihe successful rearing of silkworms upoh any useful 
ecale^. cannot be adequately estimated by the expmence 
of those'persoiSb m En^and, who, as a matter of cutri- 
osity ;>r of amusement, have watched over a few hun- 
4red«.worms, and have Vound off the silk which these 
have fi^hnished, unassailed by accident or misfortune. 
It is very, nithiral to suppose, that what is so easily 
a small number, offers little difficulty as 
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an extensive «m|ilo 3 ppent. *however^ ' the Eng^sh 
bree^ei* considers the^ time^ however short if may have 
appeared, and the labour, however uniinportant in his 
estimation, hestowed oi]#hi| inconsiderable brood, and 
* thence calculate the ^greater labour which must attend 
^pon the rearing of hunchreds of thou|ends, or, perhaps, 
millions of insects, its insi^iiicance wiU disappear. He 
may then natueallv imagine, how great is tlie imj^ortance 
df abridging that Tabo^r^ of^economisdng expense, an^ 
of providing iif e\ery^way against accidents, which, if 
occurring to interrupt his amusement, would merely 
vexatious, but upoif the avoiding of nfhich, under other 
circumstances, depend the su'bsistbnc^ and well-being of 
thousands. ’ . , • 

Many treatises have appeared from tim^ to .time 
containing copious infQrma^on for the guidance of silk 
cultivators. Partaking in tljp generally incteasing intel- 
ligence, recent writers on this branch of industry have 
treated it rationally and practically ^ hut it is remark- 
able, to how late a period this object, which addressed 
itself to the. interests of extensive Communities, was 
gravely made the subject, of the most absurd and tin-- 
philosophic Aotions. ’ • 

(omet, chief Sruggist to Lifuis le {Irand, and who in 
the latter part of the seventefintlw century wrote his 
Geheral' History of Drugs,” a work by whiah he ac- 
quired eon|i(lerahle reputation, seriously, and with all 
the signs of credence, quotes frft|i»lsnard, the^foUowing 
directions for improving the breed of s^woftns - 
At the time when the mulberry leaves are ready 
to gather, which should h! five days afte^^eir budding, 
in the beginning of the spring, thejf take a cow which 
is almost at calving, and feed her wholly with mulberry 
Ibaves, without giving her apy*thing^s^to eaf of herbs, 
hay, &c. or tbe like, m she has calved; and this they 
continue for eight days longer* after which, they 4et the 
cow and ^e calf bo^ feed upon this some ila^s toge- 
ther, witnoul any otfier mixture as before. They kill 
the calf after it has been filled or satiat^ with the mul- 



130 SILK SfANUFA€TVR£. PART II. 

ben^jr leaves and the cow*s milk, th^ chop *it to pieces 
to the very%et^ and without thro^ng ai^y thing away, 
put all together, die flesh, blood, bones, skin, and entrails 
into a wooden trough, and set if at top of th% house, in 
a granary or garret till it is corrupted ; rand from this 
will proceed little ^orms, whi(^ they lay together in a 
heap with mulberry leaves to raise them afterwards, 
just as they do those which are produced ffom the eggs ; 
6^ that those Vho deal considerably ih them, never fail, 
every ten or twelve years, to rafte them this way.” The 
authorit}^,of Isnard upan the culture of silk was long 
considered unquestionable. ^ 

It is difficult to^ actoun*!. for- the origin of such a 
childish fable ; apd one is at a loss whether most to ad- 
mire ^the impudence of the falsehood, or the credulity 
which led to its reception. Thousands, who, of their 
own knowledge could contradict the absurdity, were 
living in the very country 'where it was put forffi, and 
yet in the capital of that country, we see a man of lite- 
rature, and reputed to possess a degree of scientific' 
knowledge equ^ tb most in his day, stomping <he asser- 
^iioip with the sanction of Jiis authority. Still later than 
this, Lemery, who Sby his writings and lectures did 
much to disencumber chemical science* from the^clouds 
of ignorance wheretn it was enVeloped in his day, re- 
pubUshedi Pomet^s work with a commentary, and»pre- 
served the above passage, venturing only to qualify its 
insertion with the very gentle remark, this thought, 
however, wants ^confirmation.” 

The proper choice of eggs is the first care of the 
eultivfstor. From this he mtty relieve himself in suc- 
eedding seasons, tiie operations of his oWn filature 
fMToducing the requisite quantity. The Italian writers 
on the culture di ulk giVe veryr copious directions foie 
dioQsing^ eggs, and for detecting and avoiding the fraudu- 
lent mftosomethnes practised by their vendors. 

Oood«SDund eggs are of a bluish-grey colour; those 
whidi sre ydlow should on no account be purchased.* 
It is oominon^w^th the peasants whose eggs are of die 
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latter description to*^ive them fio much the^appearvnce 
of sounti eggs,.by waging them in muddy, dark-coloured 
wine, that ^considerable judgment is required to detect 
the cheat. t 

* Where silkworms’ e^s are brought from a distant 

^country, much attentionnis demanded to prevent their 
premature hatching. Thi&has been suecessfully accom- 
plislied by plaaing^them, when newly laid,^and carefully 
dried, in glass phials ^losely scaled to exclude air and 
moisture: the Whgle ^eing then immersed in earthen 
pots filled with cold water, wMchr must be reviewed as 
often as it becomes^ warm. * 

The hatching process, unlU ivithm a very few years 
of the present time, was usually conducted in a very 
immethorlical or uncertain manner. Many cultivators 
depended on the spontaneous appearance of the worms, 
called forth only by the naiuj^al warmth of the advancing 
season. Others had recourse to the heat of manure lieds, 
but the method most frequently emjdoyed was to foster , 

*them into life by the heat of the human body, 'i'he 
mode of aKcomplkhing this, was to pface a small silk or 
cotton bag containing one pr two ounces of eggs in the'^ 
bosom next to the skin. The persons with whom these 
de||psits were intrusted were fenrhidden to use any violent 
exercise, lest their charge mights (Wushed, or otherwise 
sustaiSi injury through the consequent inequality of tem- 
perature. JLt would have been unsafe to continue the 
bags in this position during the*night, and it i^as tliere- 
fore most usual to place them beneath dtp pillhw, which 
was previously heated to the Jl^mperature^of the human 
body, using precautions also against injuiy, by pjAcing 
some stiff lubstance over the eggs. • When this coA- 
panionship had lasted three days, an^ it was judged that 
the worms were shortly ab^ux to appeal, the eggs were 
very gendy transferred to shallow boxes made «f thin 
wood, simdar to those used fof containing wafers :• these 
were placed between wanned pillows as before iescribed ; 
ftnd if the hatching were still further ddayed, fresl^ 
heated pillows were supplied through Ihe ensuing day, 

. • • I# 2 
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andr continued until th^ insects burst their shells. 
Some persons used warmed pillows from ijie commence- 
ment, and avoideVl the system of human incubation. 

Count Dandolo recommended and adopted the use of 
stoves for heating the apartment in which* his eggs were 
hatched, and by such means rendered tlie operation in a 
great degree •certoin, removing, at the same time, much 
of the trouble by which it had previously^ been accom- 
p^ied. Previously to placing the eggs in this heated 
atmosphere, the count caused the clotlrs to which the 
eggs adi^ered to be agitated for five or six minutes in a 
vessel containing Svater, in order to lessen the adhesive- 
ness of the matter' wliich retained them on the cloths. 
Having thfin su^ered the water to drain from them 
during tw<^ or three minutes, the cloths were stretched 
out on tables, and the eggs were gently scraped from 
them by an instrument whose edge was not sufficiently 
sharp to cut the eggs, nor yet so blunt as to crush them. 
The eggs, thus removed, "were placed in water and 
washed, still further to free them from gum, and to 
promote their separation from each otlflcr. If any floated 
^"on the surface in this washing, they were removed and 
destroyed as spoilt. The water again being drained from 
them, the eggs wwc iieiilt washed in some sound light 
wine, and gentle flection was used to perfect their mu- 
tual sepV>ration. They were tlien strained and dried, 
by being placed on an absorbing substance in a dry airy 
place, whose temperatxrdwas between forty-six and fifty- 
nine degr&s of .Fahrenheit's scale, there to await the pro- 
per moment for placing them in the stove room. It has 
alwajfs been , customary in Itkly to employ wine as a 
solvent for the gunf/ which causes the eggs td adhere to- 
gether, and which is thought to make the task of dis- 
engaging itself from the shell mere difficult to the insect. 

It hi\s been suggested, that one hatching room, upon 
a sufficient scale, might ^be employed for the general 
accomnsotlatiop, in bringing for^ all the silkworms of 
the surrounding district ; and if proper confidence could 
be placed in the proprietor of such an establishment. 
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there is no doubt its great eonvenience to tlie 
tivatorS! . • • * 

When eggs are first placed in tht stove room, its 
temperature sliould be* ^xty-four degrees ; on the third 
^ day thi^ should be raised to sixty -six degrees; and on 
^ each following day the lyat should 1^ increased one or 
two degrees^ so that on the tenth cj^y jt shall have 
reached eightji-two degrees, which point must* not be 
exceetled. The degree of warmth required for hatchigjs^ 
the eggs of silkworms depends very much, however, upon 
the temperature to which they bave been exposq^l during 
the preceding winder, dt is, tlierefrt-e, important that 
this point should be cqpsidefed, fb at to avoid premature 
hatching on the one liand, and too gr^at a retarding on 
the other, which would follow if the eggs had been ex- 
posed to any severity of cold. 

When the eggs assume a whitish colour, it is a sign 
that tlicy are about to be hatched ;* and now, by the aid 
of a magnifying glass, tlie worms may be seen formed 

* within the shells. Sheets of whitS paper, abundantly * 
pierced with holts, or otherwise pieces of clear muslin, 
should now’ be placed over tlyj eggs, covering them en-^ 
tirely ; when, as the worms come^orth, they will dimb 
through to the Upper surface tf the ^aper or muslin. 

Vo collect the worftis for the ^rpose of conveying 
thenff to the rearing house, small twigs of mulbgrry, with 
very few leaves, are placed on the paper. On these 
leaves the* nev^y hatched wowng immediate^ fix, and 
fresh twigs being constantly supplied to meet the wants 
of the continually increasing number of worms, the whole 
may be readily collected? When their'removal So any 
considerable distance is necessary,* this *i8 easily and 
safely performed by placing the sheets of paper and 
•mulberry twigs in boxes oi* well lined baskets, using 
every precaution to exclude the external air ^om the 
now delicate brood. * The worms should be removed 
only in fine weather, and during the warmaB| part of 

* the duff and they Should be supplied Vith leaves for 
their consumption while on the road. * * 

•K 3 
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The apartment wherein the newly, hatched worms are 
placed must* be dry and warm, ndth its windows opening 
on opposite sides, ** that perfect ventilation may be ob- 
tained when desirable. The rqpm should be furnished 
with a stove, and thermometers must be iprovided, that 
the temperature n^y be precig^ly regulated. Wicker 
shelves are usually, placed around at convenient distances, 
and are lined with paper : on these the wo^;rlls^e placed. 
Xfe® greatest 'precautions must be taken to prevent the 
intrusion of rats and mice, as wt}ll' as many of the insect 
tribe, as^these are more ar less destructive to silkworms. 
Smoke, and bad Smells, are likewise^ considered preju- 
dicial, and must be kvoMed.' t- 

All writers on ,fhe treatment of these insects agree in 
^ecommen(^ng, that worms which are not hatched at the 
same time should on no account be placed together. 
The neglect of this precaution would occasion constant 
trouble to the attendants ; the changes occurring at dif- 
ferent periods, it would be impossible to attend to the 
quantity of their food with the degree of regularity that 
is desirable. Thiii point is so much-gnsistedoupon by 
'Hnany cultivators, that to. avoid the evil, all eggs which 
remain unhatched bej'ond the "second day after > the first 
appearance of the yi^orms are destroyed. ' It is said, also, 
that if those of a la^r hirth are' reared, they generally 
prove wesk in constitution, and produce less than kheir 
proper quantity of silk. 

The reverend Mr. ^iwoyne, who som^ years ago be- 
stowed mu(,h attention upon the culture of silk in Eng- 
land, proposed the use of a simple apparatus for receiving 
and feeding the'worms during their caterpillar state. His 
^ plan offers advantages, in the important point of cleanli- 
ness, greater than those possessed by the wicker shdves 
usually employed, and it i&f thought that a description of 
it may ppve useful. 

Theti apparatus consists <of a wboden frame, four feet 
two incl^ high, furnished with eight open drawers or 
dides, which can be readily thrust In or drawn out from 
the frame. Tuef upper slide a is of paper, and designed 
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to receive tAe newly^ hatched worms. The two slides, 
b 6, are formed^ of cate:ut;^*the threads of whicJh are afcut 

one tenth of an inch apart: these are for the insects in 

9 



their /second and third ages. The" five slide^ c c are 
of wicker-work or netting, and are appropriated to the 
insects in their more forward 8|/^s. Beneath each of 
the drawers, witn the exception ot that mark^ a, other 
slides of paper are inserted to receive tfte litter of the 
worms, which, by this means, may be frequently lo- 
moved without occasioning any disturbance to the insects. 
These must not be retained in the upper drawers h b 
jftCT they have become^ larpe thatnheir litter will not 
fell through the catgut bottdkns : at this time they must 
be ^ansferred to^ the«wicker^r netting Blides,*which, 
the inventor imagined would, feom their greates number, 
^er space enough fer the accommodation of as many 
full grown caterpillars as the upper drawer would eon** 
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tain of tliose newly li^tched. Under this* arrangement 
fhh litter tnay be removed as ofteii as the worma are fe<L 
It has been computed, that three square feet of surface 
afford ample space for the wonus proceeding from an 
ounce of eggs, until the periocl of thei]; first sickness is. 
passed ; and that this space should be multiplied thrice 
at each succeedid^ age. CouSt Dandolo considered thal 
silkworms woufil be injurioifaly crowded i« these dimen- 
sions, and recommended, that eight' square feet should 
allotted to the worms duri*^ their $Tst age ; fifteen 
feet for the second ag^; thirtyifive' feet for the third ; 
eightyS^wo and ^a half feet for thg fourth ; and about 
two hundred feet efortthe fifth age. According to these 
proportions Mr. Swayne s apparatus is very imperfect, 
but this defect Ina]^ easily be remedied in practice. 

The mhlberry leaves given to the newly hatched brood 
should be young and tendei, and chopped into minute 
portions. These should • be strewed evenly over the 
whole space of the shelves, that there may not be any 
* unnecessary crowding of the insects in one spot. It it 
indeed advisable, ^ when — as they so 7 ]^ctime 8 ^will — the 
worms get heaped upon one another, that a leaf should 
be presented over tlj^ ; to this some will Qu\ckly attach 
themselves, and may thqp be removedi to a less crowded 
situation. \ ^ • *’ 

The worms proceeding from one ounee of eggj . will 
consume six pounds of chopped leaves before their first 
moulting. Their second age is of shorter duration, but 
the greaf^ size of the worms requires a more abundant 
supply of food% and eighteen pounds of leaves, chopped 
less ^nely thar before, muSt given, during its continu- 
apee, to the samp number. In the third age, sixty 
pounds of leaves, still a little chopped, must be given ; 
one hundjfed ap4 eighty pounds will be consumed during 
iheir fourth age ; and in tbMr fiVth and longest age, one 
diousafid and ninety-eigl^t pounds of leaves are devoured 
by tbm^insects, which, when hatched d few weeks be- 
fore, weighed 4es8 than an ounce, t .. 

t These quaeUties are stated on the supposition that the 
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worms are uniformly iiealljiy. if many of tbfm .sbottld 
die in the intermedia!!^ tiifte, the weights^ mentioned will 
be in excess# On the gther hand, if the season should 
be wet, tjie leaves will ifct contain the usual nourish- 
*ment, with reference to their weight, and more must be 
giv^en ; whereas, if the sftason Moulds prove more dry 
than ordinary,^ the nutriment in the deares be 
greater, and*tl]e^i4^ntity given may be diminished with 
advantage. The skill ^ cultivator is shown by thiP « 
weight of silk *obtain€al in proportion to the leaves 
consumed ; and «his judgment fs tasked to abortion 
these according to *their*nu|ritive properties. There 
will be no real economy *in keeping tne consumption of 
food too low ; this, however, is not Rcommoif fault, and 
evils occur much more frequently from over-feeding 
and waste of leaves. • 

The worms should be fed ^ith r(;gu]arity four times 
a day ; and intermediate repasts may be occasionally 
given, where their appetites appear j;o be increased in 
voraciousness. The advantage of chopping the leaves 
for young Vorms Consists in the economy it introduces. 
Many tliousand insects may, by* this means, feed simul- 
taneously hpon a^few ounces of leaves ; whose fresh cut 
edggs seem better adapted to !heir powers when newly 
Latch^. If the leaves were giten*to them whole, a 
much^reater number must be supplied than liquid be 
consumed \^ile their freshness l^ted^ and great waste 
would be the consequence. worms wiU always 

quit stale leaves for those which are i^wly*gathered. 
Availing themselves of this fact, some persons provide 
wire-bottomed frames, wnich they cover, with fresh 
leaves, and lower them within rea^ of the worml. 
These instantly make their way through the reticulations 
of the wire, and fixing Opon,tlie leaves aObve,*the frame 
maybe raised and the Jitter removed without touching 
the worms, which might be injured by even the gAitlest 
handling.^ This plan^ as it occasions morp troubie, does 
not appeu so eligible as that of Mr. Swa^ije. 

When the siUtworms give indicationB that they are 
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about to ipin^ little bushes must \te provided fof the pur- 
pose. These ipay be of broom, hfeath, dean bean stalks, 
or, in short, any bush or brushwood that ib tender and 
flexible. These should be Arranged uprightr in rewa 
between the shelves, with intervals of fifteen inches 
between the rowt. The buslies should be so high as tL» 
be bept by '£lie*shelf immediately above i«to the form of 
an arch. T]\ey should be so spread /pdff that a supply of ^ 
^MiSiir should freely reach every pfyrtj and ample space should 
be afforded for the worms to fix themrelvcs and spin ; 
other\9ise, there great hazard of their forming double 
cocoons, in which^ tw^ w^rms assist in the preparation 
of one dwelling for both ; the silk in these is so much 
less adapted to Uie purposes of the reeler, that a double 
cocoon is'worth only one half the price of a single one. 
Inattention to this point is very common, and occasions 
constant losses. Wien tl» twigs already erected appear 
to be adequately furnished with worms, other similar 



hedgiss shoujd be formed, plrallel to the first. The 
spaces between the^ shelves will thus present^ the appear- 
ance of small avenues or arbours covered in at the top. * 
The wdirns'llt this tim% Require much careful watch- 
ing, an^ occasional assistance roust be afforded to those 
wUdKare sluggish, that *they may find an eligible spot 
far fomittig their cocoens. Those worms whic^ appear 
still inclined to feed must be supplied with leaves : so 
long as the slightest inclination for food remains they 
♦ Notlx, * • » 
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will not attempt to fo^m their cdboons. It will son)^- 
times happen, d^at eiien at^ter they have cUnibed among 
tile branches^or the purpose of spinning,* they will aarain 
descend to satisfy their Isgst desire for food. “ I have 
•seen them," sa^ a minute observer, ^‘^stop when de- 
scending, and remain wi^h the head^ downwards, the 
wish to eat having ceased ^fore they rsached the bot- 
tom." In sucii 4 .^se, they should be turned witA their 
heads upwards, as the ^ontra]|;y position is Injurious tcb 
them. If, at thk dme^ ihany appear weak and inert, 
remaining motionless on the leaves,* neither eating nor 
giving any sign of rifiirig to spin, some* means nfust be 
taken to stimulate tliem to the dkertfbn.*It was the ancient 
practice, and found to be efficacious for jhis purpose, to 
convey some pungent article, such as fried oiuons, jnto 
the apartment, the effluvip from which revived tlie 
worms, inciting some to take their last meal, and induc- 
ing others, whose desire for tbod had ceased, to climb 
tile twigs and begin their labours. The same end is 
flow generally and unfailingly attaincit, by removing tlie 
sluggish worms in#f another apartment the temperature 
of which is higher. 

All these minute directions may |^rhaps appear frivo- 
lous • bpt it is on*ly by an unceasing attention to these 
and the like minutia*, that any tolerable success can be 
secured. When all the previous cares and labouis of an 
establishment liaye been satisfactorily accomplished, if 
the hedges le not well formed^ are irregular^ or too 
thick in any parts, so as either to impede the circulation 
of air, or too far to limit the ^ace in proportion to the 
number of worms, ill su^bess will be sure to follow. 
Instead of flie proper number of fine single cocoons^ 
many will be double, others imperfect or soiled, and even 
seme of the silkworms will be ^liffocat^ before^e com- 
pletion of their labours. * ^ 

It is essential, in ev8ry age ^f the worms, to attend 
to the regulation of temperature in their apaftfients; 
and at nef time is thft more necessary thui while they 
are forming their cocoons. If, at this*t!be, they are* 
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exposed to much ccfid, they^ de^st from their labours. 
Should the balls be sufficiently thin, the insecLs may be 
discerned, eithfer quite inactive, of moving very slowly. 
On the temperature being raised, they will immediately 
resume their work with renewed activity, and will onc6 
more desist, if ^ the cold be. again allowed to exert its 
influence.' . After they hav^ remained inactive from this 
cause‘ for a short time, they put off' caterpillar form, 
,^band assume that of the chrysalis, without having suffi- 
cient energy to complete thefr ^ilkcn Covering. 

Ths fifth volume of the transactions of the Society 
for the Encoufagement of Arts, Ckc. contains a letter 
upon this subject* from a gentleman, who relates, that in 
the sumiuer of, 1786 he had successfully reared to their 
full groM^th more than thirty thousand silkworms, when 
at the beginning of July, aqd just as they appeared about 
to spin, a chilling north east wind set in, and many of 
the worms became chrysalides, without attempting to 
spin. On the examination of these, it appeared that the 
glutinous matter in their silk reservoirs had become so 
congealed by thfe cold, as to resehible stremg tendons, 
both in appearance and tenacity ; which sufficiently 
accounted for the ih&bility of the insects' to* draw forth 
the silk in filaments. Thousands of 'Ihe worms^hanged 
in this profitless maimer daily* until at length, the sur- 
vivors^ being removed into an apartment arftficially 
warmed, they immediately applied themselves to the 
performance of their msual functions It is desirable 
that wlihle silkworms are in the act of spinning, the 
temperature of their apar^tment should be maintained as 
high as 70 degrees, and it *is at the same time equally 
important that flnse ventilation should be secured. 

The opinion has been very generally entertained that 
violent tiuis^inlisturbs, aiid injuriously affects the wornis, 
and t):^at any sudden report, as of flre-anns or thunder, 
will^ause them to fall from their arbours. The peasants 
in who attend on silkworms are so strongly of this 
opinion, that if the caterpillars omit to rise and spin 
after thunddr has been heard, they consider its noise as 
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the sole reascfi of the failure : th^ are always desirous 
of removing every cailse for noise from aboulf the esfti- 
blishnient. This opinion appears^ however^ to be badly 
founded, ant? has been satisfactorily refuted by persons 
jBvho have»made ejeperiments to ascertain the fact. Silk- 
worms have been reared in all the bustle of a town, ex- 
;^sed to the barking of dogs, and to concerts of music, 
without in any way exhibitfhg signs of *bemg affected 
by the noise. ITih following statement is» conclusive. 
It is taken from tlie Cburs d’ Agriculture,** written by 
Monsieur Rozier, and recounts an^ejgieriment performed 
in the establishment pf Mojisieur Thom«, a consi^rable 
silk cultivator, and one ^of tlte earliest writers on the 
subject. These gentlemen, Messrs, Kozicr an^ Thome, 
in the presence of many witnesses, fireef several pistol 
shots in the apartment where silkworms were eiflier 
spinning^ or rising preparatory to their labour ; and the 
only w^orm that dropped was Evidently a sickly insect, 
that could not have formed its cocoon under any circum- 
stances. * 

It is selijpm tha^aiiy opinion upon ai point of practice 
is entertained, * without some ground for its existence. 
The I taliai^ peasants, althoifgh certainly wrong in attri- 
buting any evil effects to the agency of noise, might 
haveljeen correct had they ascribec^th^ evil to that great 
accum^llation of electricity in the atmosphere whjj^h at- 
tends the discharge of the fluid, from one cloud which 
is overchargefl up^i another whicl^ ii^deiicient ; or which 
accompanies the fluid in its passage between tl^ clouds 
and the earth, until an equilibrium establishes itself in 
the mass. Before this equilibrium is gained, hnw- 
ever,** says JVfonsieur lluzier, we knc»v thaf many per-* 
sons exhibit symptoms of strong excitement, falling into 
convulsions, or even being affected by Avefc^Ja it, then, 
surprising, that insects charged with a matter so ^ighly 
electric as silk should bdbome oppressed or overpoiijered 
by the superaddition of that which they receiv^ from 
the atmosphere ? ” TRe peasants in the silk provinces 
of France have long been accustomed to^Hice pieces of* 
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iron in th^ neighborhood of tlie insects.' If asked Ho 
assign tlfeir motive for this:., their rc])ly is^ that their 
fathers and grandfathers did so before -them^ and that 
therefore the practice must be desirable. 'May we not 
imagine that this custom had its rise from th« remarkf 
of some philosophic observer of the laws of nature, and 
who, under oth& and more^ favourable circumstances, 
might have been led, by generalising, to anticipate the 
^discoveries of Franklin ? * 

Monsieur Rosier, in the woric already quoted, recom- 
mended the use of metallic Conductors ; and himself 
proved their efficacy. In copnection with some shelves 
containing silkwerm-., ht placed thin iron wires, and 
carried them through the wall into a cistern of water. 
The remaining shelves were, in every other respect, 
siniilarly* circumstanced to these ; hut he uniformly found 
that, when thus protected,' the worms were decidedly 
more healthy and active than those unprovided with 
conductors. 
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^ vOATUERlNG ANlf SORTING COCOONS. 

METHOD OF GATHERING SOU'AnC. SELEOflKO FOR SEED. 

PROPORTION SET APART FOR B||.£ED1NG. MiCTHODS OF DE> 

STROYING VITaA tX O F CHRYSALIDES BY THE SOLAR ^AYS. 

— IN OVENS. Bt S?!liAM HEAT. PRESERVATION^F COCOONS. , 

SEPARATION OF^ ]>AMa6e). — ^OOOO COCOONS. POINTED 

COCOONS. COCALONS. «)UP10NS. SUUFFLONS. PERFO- 
RATED COCOONS. CHOGUETTES. CAlJjIN^ED COCOONS.— ^HEIR 

RELATIVE VALUE. PffttPORTiON OF PURE SiCk IN COCO(^S. 

PROPORTIONAL WEIGHT OF IIGGS /nd f^CO^NS ; AND OF MUL- 
BERRY LEAVES. QUANTITY OF REELED SILK F^OM EACH 

COCOON. WEIGHT AND SIZE. LABOUR REQtriBED. DEDUC- 
TIONS. ^ • • 


In either three or four days frcyn the commencement of 
its labours the silkworm completes its cocoon^ and in 
sqyen or eight days thereafter the b^ls are gathered. 
Some persons do not wait longer than tlyree or four days 
ere they reap their Silken harvest. 

It is usual to begin by gathering from the lower tier 
of arbours. * In thjs proceeding no violence should be 
used ^o 'disengage the tyigs, which must be gently 
handled^ and consigned to those whhse Employment it is 
to separate the cocoons. Ttiese persons^ as they pi^k oiF 
the balls^ sor| them ; selecting those which are to be 
preserved for contihuing the breed* aAd putting ir4o dis- 
tinct baskets all fine cocoons^ those whi^ are* double^ 
soiled^ or anywise imperfect. The fine and well-formed 
balls are agaip subdivided into white and ^tellow^ ^Ce 
latter colour embracing every shade ffom the deepest* 
yellow to those which are merely tinged. A very few 
will sometimes be found Ukving a pale gre^'^liue. The 
cocoons of a bright yel]pw yield a greater weight of 
reeled silk than the others^ but \s their deeper ^colour 
results froin the greater proportion of gum •whereili tlie 
colouring matter principally resides^ any adv^tage from . 
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this sQurce •accrues 01U7 tp the grower, thr gummy sub- 
RUuce b«ing all boiled out previous to the Vireaving of 
*flie silk. t 

, ’‘'Raw silk which is pale colour is found to take 
certain dyes better, and m on*diat account Very generally 
preferred. 

The selection of chrysalides for breeding is made 
from^such"^ cOcoons as arc. perfectly sopnd, and whose 
threads appear to be fine ; having ends round and 
'' compact ; and being a little ^depressed in the middle, as 
if tightened by a ring or ligature. The reason given 
for attention to these particulars, is the belief that worms 
producing such ^)all{« are^ of ‘the sfrongest constitutions. 
Count Dandolo was of opinioi'i that too much stress is 
laid upon this point, and that aD cocoons which are per- 
fectly foiined are alike desirable for breeding. For this 
purpose an equal number cf males and females must be 
preserved. The former are distinguishable by being 
sharper at the ends, and this, although not an unerring 
guide, proves sufficiently correct for all practical pur- 
poses. These cocoons are sometimes spread in thin 
layers on tables : but it seems a betler pracuce, and one 
more generally adopted, is to string them together on 
a tlu-ead, care being taken not to pass the needle too 
fleep into tlie siKi. These strings, three or four feet in 
length, are then h"ung in festoons out of the reach of ver- 
min. * The floss is, in this case, usually removed, as it is 
found to oppose additional difficulty to the moth in its 
extrication. 

In making the selection of cocoons for breeding, so 
as to insure the object of maintaining the numbers of 
his Bilkwo»*ms, the cultivator considers it necessary to 
*«iet apart one sixtieth of hiswhole produce. This shows 
now considCTable mu^ 1^" the loss sustained in this 
branch of Se pursu;it’ :. ra eggs produced by this 
proportion were found productive, the brood would by 
thefr ineans be trebled "in the following season. 

The next proceeding is that of destroying the vitality 
of the chrysalides in tliose cocoons which are to be reeled. 
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Various ra^tjhS>ds are ejjiiploy^ foitthis purpose^ 
ing to the naturp of the chmatc ; the solar rfys 
in some in6t|nces found sufficient; no ftrtifici^ meSh§ ^ 
need be tl^ resorted *tf^ Im this case^ a calm and 
1cloudless*day is chosen^ and the cocoons are left exposed 
fp the scorching beams of •the sun^ during four or five 
hours in the middle of the ^y. They ^e yext 'Closely 
en wrapt in coa'fs^loths which have been exposed^ tlie 
same heat, black ^ths being^ chosen prefeAbly on ac-^ 
count of their absorbing ‘a greater quantum of hetft. 
These processes being repeated during several da^gs, tho 
destruction of the insect is usually attained. lt*is not 
safe, however, -witliout ^xanfJkiatiBn, •to confide in Its 
efficacy ; for this trial a few chrysalides niust Ijp stripped 
and pricked with a needle. If upon tliis tlu^ give no 
sign of animation, it may be safely concluded that tlieir 
suffocation has been perfected. 

I'l .more temperate regiofls artificial means must 
necessarily be employed, and recourse is therefore had 
fo the heat of steam, or of an oven ; aftd most frequently 
the latter method adopted, although ^here is no reason 
to doubt that the other, provided it could be efficaciously 
applied b)» means of convenient Bi)paptus, would be 
more qtiicic and certain in its operation, as wdl as pro- 
ductive of less injury to\lie texture qf the silk. When 
the o\%ii is used, the cocoons are placed in long 
baskets, filled to witliin an inch of their tops, and 
covered, firs! with paper, and than yith a cloth wrapper. 
The heat of the oven wherein the baskets ar» disposed 
has not beep more precisely defined, than ’that it should 
be very nearly that of an t)ven from which loaven^ of 
bread have ^ust bewi taken after bring Uaked. The 
worms are exposed to this heat during an hour ; aad on * 
their being withdrawn, it ||>'^ril$ei'tained examine 

ation of chrysalides, taken mEn^'^^entre of each j^asket, 
whether the vitality of Ihe worms is destroyed, liiose 
chosen for examination having been, from their position, 
the least exposed to tDe heat^ it is fairly j^resumed that 
if these be dead the whole are equally destroyed. On * 

. . I » 
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th^r remoTal from thtfe oven^ the J)askets are -wrapped in 
woollen cloths or blankets, and pikd on. each cither. If 
the baking has been properly conducted, thc^blankets -apll 
soon appear profusely coTeredcivith moisture, and if this 
should not be seen, the baking has been eidier excessWe 
or insufficient. too greaS^ the worms and cocoon^ 
will have been previously so much dried as to leave no 
furthel moisture to transude ; if too ,bj;tfe, the heat has 
^ «iot sufficiently penetratec), to distil the liquor wliich the 
chrysalides contain, and the'wpnns, in that case, will 
not be deprived of vitality. 

It fs obvious^ that very great Licety is required to 
limit the degree of heat to die ?xact point that will kill 
the chrysaHdeSx and it is of great importance that this 
poiqt shall not be exceeded, as the silken filaments would 
by such means be injured. . For this reason steam w'ould 
doubtless be much more frequently used, if any simple 
apparatus were introduced for the purpose. "Hliere this 
agent is now employetl, its efficiency is so limited that 
the operation is troublesome and the result uncertain. 

A large woodeh vessel is provided,* into winch boiling 
water is poured to the .deptli of two feet. This vessel 
has within it a wfdker hurdle, entirely* covering the 
water, and suppq^ted about one inc^ distant froip its 
surface. The boMon» of this hurdle is provided with 
i^cSSi ^ porous cloth, easily penetrable by steam ; on this 
the cocoons are placed, and are covered well over to con- 
fine thejieat. Whan the water has become so cool that 
it no longer epiits a body of steam, it must be changed 
for other boiling water ; ^nd it is considered ^necessary to 
cofidnue this steaming process for two hours, before the 
destruction of the* chrysalides can be considered certain. 
If steam were di^rendy applied, a few minutes would 
suffice f(]fr*l»tfecting ttfis ^object. The cocoons, when 
removed from the steaming vessel, are covered over with 
the some care as is employed af£er baking, and they are 
left ta C-ool very gradually. After this ^ey are spread 
out in the air and sun to dissipate the moisture they 
have hnbibeiT. 


• l^otc Y 
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• It is always desirable^ where time can bb allotted to 
the purpose, that the'pro^ss of reeling shoutd be per- 
formed without *the dSay which renders ^his destruction 
of the worm# necessary^ ^'I'his, on large establishments, 
js evidently imjiracticable as regards any very consider- 
able proportion of the produce ; but it must be always 
performable to a certain extent; and if is proper to give 
the preference,<n this respect, to such cocoons as appear 
the wealv'est : the "ifthers, which contain a greater pro-, 
portion of gum, jire thdtic^ better qualihed td sustain 
heat without injury. * ^ ^ 

When the j)rocess, however coiiducteii, for destroying 
the worms has been pcrfccted,»lhc cocaons are placed on 
shelves, and must be continually turned and Iqpked over, 
lest they should become mouldy. If any appear spotted 
or otherwise damaged, they must be separated to prevent 
the injury spreading to those balls with which t&ey are 
in contact, and should be iinnlfediately reeled to stay the 
progress of their own destruction. Large establishments 
Ibr producing silk comprise in theill buildings exclu- 
sively appr^priatet^to this purpose, an4 which are called 
cormieres. These are rooms fitted up with ranges of 
shelves froip two to three fdet aboveteach other, and the 
whole are insulatod from the walls and roof, lest the 
place* should be invaded* by rats pr puce, which would 
infalliyiy destroy the cocoons in their eagerness t<^aeij 
the chrysalides, of which they are immoderately fond. 
Still fartlier to gnprd against thifj^h^voc, the legs of die 
flaming which supports the shelves should be enveloped 
in some furzy or prickly substance, * 

After the separation of tycoons for breeding, the^ga- 
thering is di tided into nine different qualities. • 

1. Good cocoons are diose which have been brought 

tOb perfection : these are by no means Jhe Icrgcit, but are 
compact and free from spots.* ^ 

2. Pointed cocoona have on* extremity rising tin a 
point : these, after affording a little silk in reduljgi break 
or*tear at 4he point where die thread ,is weak, and they 

L 2 * * 
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cannot be \^ound further, as their fracture would occur 
as often £ tlie thread reache^ the^weak point. ^ 

3. Cocalons lare rather larger than regular cocoons, 
but do not contain more silk^ their textme being less 
compact. These are separated from the other kinds,, 
because in winding they mi}st be immersed in colder 
water, to avoid any furzing or entangling in the opeiL 
ation. ' * 

* 4. Dupibns or double cocoons. TTie threads rf these 
are so iiftertwined, that frcquerfi breakings occur in reel- 
ing, ^pd sometime^ ^ey cannot be wound at all. In 
any parcel of cocoons the proportioip of these wiU usually 
amount to one pei cent. ' ^ 

5. Soufflons. These are very imperfect cocoons, with 
•a loose contexture, sometimes even to so great a degree 
as to be transparent : these cannot be wound. 

6‘. Perforated cocoons, as their name denotes, have a 
hole in the end, and for tnat reason cannot be reeled, as 
the filament is found to be broken whenever it 'arrives 
at the perforation.' 

7. Good choqkettes are cocoons •'^herein ^he insects 
have died before perfecting their task. Tliese are known 
by the adhesion of 4he worth to the cocoon,^ which pre- 
vents its rattling when shaken. The silk of these is as 
fine as of the firs^m^ntioned quality, but not so sirong 

-C brilliant, and they must be wound separately, as 
they sometimes furze in reeling. 

8. Bad choquette^ ^re defective cqpoon'.., spotted or 
rotten.' *»The^ furnish foul bad silk, and of a blackish 
colour. 

• 5 . Calcined cocoons are those wherein the worms, after 
having completed, their cells, are attacked by a peculiar 
disease, which sometimes petrifies them, and at other 
times redness- them to b. white powder. In the fonner 
case ^ley are called comfit ‘cocoons, from the resemblance 
whiqli is borne by the withered worm to a sugar-plum. 
The ^lality of the silk, so far from being injured by this 
means, is generally excellent, and is even in greeter 
quantity thandn the cocoons of healthy worms. Comfit 
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cocoons may be distitf^isbed by the pcculigf rattling 

noise of fhe worm wHen ^aken : they are so much es- 
teemed in Pifcdmont, that they sell for one half more 
than good cocoons. Th^ are not of frequent occur- 
rence, and it is very rarely that so large a parcel as 
tvv^enty-five pounds is met Vith. • 

The cocoons, of the mountains are coitfeidfered Jbetter 
than those produas.*! on the plains : there a greater 
pro])ortion of white fouad among them ; and although* 
the balls are not*so large, the worm is proportionally 
smaller than usual. * * ^ • 

The relative value'of cdfcoops, s]|ated in the paper 
already quoted from the American Philosophical I'rans- 
actions, is as follows : — • * , 


Good cocoons 


. • - 

100 

Perforated 

. 

t 

S3 

Soufflons 



25 

Jloyal cocoons. 

for 

seed 

250 

Koyal cocoons. 

not 

chosen for 

200 


Cocoons lose in height about 7i per cent, in the course 
of ten days by die desiccation of the chrysalis : to those, 
therefore, wlio 'sell jhoir cocoons previously to reeling, it 
is an advantage to dispose of diem as ooon as gadiered. 
In 1000 ounces of perfect cocoons, Ithcfchrysalides weipb 
845 oimces, the envelopes cast by the worms on b?tom- 
ing chrysalides 4J, and the pure cocoon 150J ounces. 
Thus each healdi^ cocoon, as if* is* gathered, contains 
more than ^e seventh part of pure cocoon ;*but the 
quantity of reeled silk obta|ped seldom averages more 
than one twelfth in weight of die gather^ cocoons. 
Mayet reckons, that if they are of su^rior quality, ten* 
pounds of cocoons will produce pne pound of silk ; but 
that it more generally re^uire^ eleven or twelve pounds 
as gathered to yield th^ quantity. The same atithor 
likewise estimates 230 cocoons to weigh one pound: cibunt 
Dandolo found that 24p of his made up du^ weight. 

If no loss be sustained either in hatchin{^t]jie eggs or in , 
rearing the worms, it is possible to obtain from each ounce 
• • » L 5^ 
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o^feggs 1‘65 pounds’ weight of c6coons: whatever less in 
weight is derived from this qu4ntityof eggs indicates 
the exact amount of loss and, damage iustained. In 
some parts of Italy, where tfie mode of management is 
very defective, only 45 pounds of cocoons arc obtained 
from each ounce of eggs : the average quantity is ahaat 
100 pounds.' Count DaitJolo usually .acquired on his 
establisl'infjnt, from tliis weight of egg?, .about 140 pounds 

• of fine picked cocoons, 'in addition to the coarse floss 
with which they were surrounderl. 

In* the year j70(b*the Society for the Encouragement 
of Arts, &c. adjqdgvvl tljeir‘gold medal to Mr. Salvator 
Bertezen, for his having produced five pounds* weight of 

* silk from' woP^ns reared in England. This gentleman 
pre-fessed to have a superior breed of worms, and that 
his manner of managing them was also better than that 
usually followed. The above quantity of silk, which 
was wound in seven to nine fibres, was said t6 be tlie 
produce of 12,000 worms. This fact was much cop- 
troverted at tlie ^^me, and tlie quantity was deemed ex- 
cessive with reference to the nurqber Sf worm's ; but there 
now appears to be ^.ittle reason for doubting its correct- 
ness^, as the i)roportioii very nearly {»grees with the re- 
corded experientc of count Dqndolo. * 

4 ci^This noblemad gives many elaborate calculations in 
his ^lume, the results of some of which may lx* found 
interesting. According to his experienq^, about <)7J- 
pouiid!!f of mulberry leaves will suffice’^for the production 
of 7i pounds of cocoons; these will yield about 18 
oqnces of pure cocoon, fre^ which only 10 ounces of 
reeled silk are generally obtained. Thus fthc proportion 
Tbetween tlie weight of mulberry leaves consumed, and 
that of the pure ojcoon ,i>roduced, is about 87 to 1 ; and 
the proportional weight of mulberry leaf and of reeled 
silk iff as 152 to 1. The ratiq between tlie quantity of 
reeled ^jlk drawn from the cocoon and the cocoon itself, 
may iSe greatly affected by tlie ppod or ill nqanageiqpnt 
to which the pronn is subjected. 

In the year 1814, when the season was extremely 
^ * Note Z. ' ! . 
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unfavourable to the gearing of silkworms, lli| count^ob- 
taiiied 15 ounces of veujr fine silk from 7^ pounds of 
cocoons,* ai^ 13 ounces from the same*weight of refuse 
cocoons. This fact s]^ks very highly for his excdlent 

• management. The proportion between the weight of silk 
^ which can be reeled, and » the coarse f^ss which can only 

be spun, should, in perfect cocoons, be, iij the average 
ratio of If) to In addition to this proportion of re- 
fuse floss, there is likewise t(\be gathered tfle outer floss, 
which is a lodst*, furzy^ t<?xture, spun by the worms pre- 
paratory to the formation of tlwip balls : the nature of 
this substance, together with the injurjTthat it sustains in 
its disengagement fronn the ftrboifrs, “entirely prevent its 
being reeled. It is usuaUy in the proportion of about 
four to eleven "w.th the silk of the cocoon. . 

The weiglit and length of reeled silk that can be ob- 
tained from each cocoon are very variously stated by 
different authors : in fact, the quantity is found to vary 
considerably, depending on many circumstances attendant ^ 

* on its formation. Some statements^ on the subject have 

been ex^avagaifkljr absurd. Amon^ others, Isnard, an 
old author, who has been before quoted, and whose de- 
light in file inarvellous has, on tlfis point, found, rivals 
even in the pre^^nt da^, affirms that, the silk of 099 co- 
coon, when drawn out,* will measure six miles in length,^ 
thal^s 1 0,56*0 yards ! Count Dandolo, at once, tracts 
tliis measurement more within the limits of probability. 
He found *that«a silkworm’s labours seldom exceed the. 
production of 625 yards*; an astonishing quantity, 
when we reflect upon the bpef period employed by so 
small a creature in its pr&luction. Surely it is unifbces- 
sary to call in the aid of exaggeration more highly to , 
excite our wonder. , 

• Miss Rhodes of Yorkshife found that one of her 
largest cocoons measured 404 > yards. Pullein insiders 
the average tc be 30^ yards. • Miss Rhodes found that 
her cocoons weighed three grains each. ^Couh^• Dandolo 

• I7fi0 French feet » * * 

L 4 
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calculates j^e weight to be 3 grains^ equal to about 
3^'^Englisn grains. ♦ « • I 

The size of wi ordinary cocoon of goc^ quality is 
about an inch in its largest diameter^ and one third less 
in its smaJTest diameter. The largest diameter of du- 
pions is an inch and a quarter^ and their smallest dia- „ 
meter three qu^ters of an ii^ch. 

The ’attendance required for the qftjre of silkworms, 
clpes not wh(fdy occupy the, time pf those employed, and 
it is, therefore, difficult to a&ce^'tain As 'amount with 
correctness. Pullein<>s totes, that for rearing the worms 
producei^. from si5k. ounces of eggs two attendants are 
necessary until the foufth a|;e, and that after this period 
five or six person^ are required. Count Dandolo, with 
his accustomed accuracy, reduces the time required for 
attendance upon the produce of five ounces of eggs to 
an equality with one hundred days’ continuous labour of 
one individual. 

From these data it is found, that to obtain one pound 
^ of reeled silk it reqWes 12 pounds of cocoons ; that 
rather more than 2S00 worms are employed in'^Torming 
these CQCOons ; and that to. feed these during their cater- 
pillar'<^»e, 152 poui.ds of mulberry leaves must be 
Tins pound of ^reeled silk is Capable of beiqg 
edt^rei^ into sixteen j'ards of gros de Naples of or- 
'Reality, or into fourteen yards of the best 'de- 
scription. 

Experience has diow.n that some regulation of temper- 
ature is neceisarj in producing the moths from the co- 
coons. If the heat in whicl^ these are placed be above 
73°, their transition would be fco rapid, and their pro- 
ductiveness would bet lessened ; on the other hand, if the 
* temperature be below 66° the developemcnt of the 
moths is tardy, and their prbduce equally falls below the ' 
due propqrtion. 

The ipoths should begin to issue from their conceal- 
ment in rbdut ^teen days. The female d^ositi^ 

' eggs upon sheets*' of paper, or strips of linen, which%^e ‘ 
thdn hung in a* cjol situation, and when dry are pre- 
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[Served in aTi airy iJace^ and securely slii^ded • fi^m 
damp aad fro^ vermin. • In making choice of a situ- 
ation wherey to store these eggs for the Vinter, although 
it is necessary to keep \h«m cool, that premature hatch- 
• mg ma/ be avoided, it is, on the other hand, indispens- 
ably requisite to preserve them from tqo intense a degree 
*of cold ; a temperature whejfein water will freeze would 
be infallibly dhst^fuctive of their vitality. * 
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CHAP. VI. 

, DISEASES OF SILKWORMS. 

w f 

GENERALLY , RESULT FROM BAD TREATJIYINT. SlLE’VORMS 

frequently reared in PflTTAG»*S OF FEASANTS. COUNT 

DANDOLO. HIS GREAT IM VRdVEMENTS. DANDOLIERES. 

Ml?i^TlU AIR. MOItfURE. EXFKRJMENTS. JAUNDICE. 

REMEDY. — CULORINK GAS. — CIILq^RIDK OF LIME. FUMI- 
GATION. LIfSHT ^lOlL INJt\;UOU.S. DESCIUFTION OP APART- 

MENTS ALLOTTED TO SILKWORMS IN COITAGES. — ILL EFFECTS 
WllK’H A^ISE Tf THEIR ATTENDANTS. 

The silkworm is said to be subject to many diseases. 
There is reason for believing that most or all of these 
are either the consequences of bad treatment, or are easily 
counteracted by simple remedies. Count Dandolo, to 
whose recorded e^erience reference has so often been 
made in these pages, was obliged 'U* have lecoursc to 
other cultivators for the means of describing diseases 
that did not exist in'' his own cstablishmeiti. 

The custom which ^frevails in Italy and France of 
-fliatn buting silkwi^'mw to be reared in the dwellings of 
the^pteisantry lias confined the management priiMipally 
to the hands of ignorance and prejudice; and little or no 
improvement had in«H:€tti6equence been^made in this part 
of rural hcoi\omy until count Dandolo devoted himself 
to its reformation, and thsrdby promoted a branch of in- 
dustry higl^ly important to the prosperity of his native 
Country. This ilbbleman pursued the occupation with 
patriotic and philosophic aims far different from such as 
usually characterise pursuits of business. He brought 
scientific knowledge and enlightened views to the sub- 
ject, *and afforded a dViar exemplification of the fact, 
that &ere i*5 no process, however simple, no employ- 
ments, howqver humble, and which might apjiarentiy be 
consigned without injury to the hands of the untaught 
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* and iinrefllcting, that do norc^l for the hffid as'-^U as 
the hand of ipan^ to coniduct them on rational principles^ 
and to de^ve from them all die beneficial results they 
may he made capable *of yielding. It is seldom that 
objects of profit are thus undertaken and pursued. It 
most generally happens^ that toils o£ this nature are as- 
sumed from necessity, hy persons who think only of 
rendering th*em subservient to the calls of that necessity ; 
who have neither mii^d norjeisure for experiments ; and 
who, if, by departing; f Am the beaten track, thi^ have 
made a greater proficiency tllait their rivals^ are too 
prone to keep seerct tiieir discoveries with & view to 
individual advantage.* C(ftmt llahdolo was not thus 
satisfied to find out and to pursue the ntost advanta- 
geous methods^ but widely disseminated die kneuivledgc 
of his mode of treatmgit, not only by his writings, 
hut by inviting the great jiroprietors, his countrymen, 
to lend pupils to him, who might obtain practical in- 
struction in his methods. These yupils sometimes oc-, 
casione<l great losses to him, as in order to their acquiring 
the neflsssary degree of skill, they were sometimes 
allowed to act upon Iheir own. suggestions. But tliis 
signifies* lit^e,” he would say, compared to the ad- 
vantage of ditffising and naturalising the improved art 
of rearing silkworms by means of tHese pupils.” Shortly 
aft^ the publication of his treatise, large estahft*hrnents 
were formed in Lombardy, according to his recommend- 
ation : these wItc called DandoHeres, as a testimony o£^ 
respect for his disinterested philanthropy. * 

The causes which priiycipally engender diseases in tlie 
silkwor^n appear to exist in either damp, stagnate, or 
mephitic air. Some experiments tHed in order to*as- » 
certain the fact show that damp «ir is even more pre- 

• judicial to tliem than mepjiilic (carbofiic acid) gas. ^ If 
a silkworm be introduced into a receiver chained with 
carbonic acid and in wRich a bird would Jnstantly 
die, although the lyorm quickly exhibits sigrfs of un- , 
*easinesS and suffering, it will live for ^ ten, fifteen, pr 
perhaps twenty minutes : no warm-blo6ded animal coidd 
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continue in such an* atmosphere for half* that time. 
If, after remaining a few minutes, the wqrm be ‘with- 
drawn from the re&eiver, it will not exhibit ai|y sign of 
injury, but will be, apparently, healthy as before in- 
haling this pernicious gas. The silkworm a])pears indued 
with the power to ,feize upon the minutest portion of 
vital air wliich may be held by water, as it will live for 
some minutes immersed in this fluid, particularly in its 
firest ages ; ancf, even when seemingjy dead, it will revive 
if taken out. It would seem, hojvever, vhat when its 
power oJibreathing is obstf^ucted, the worm instantly dies: 
if, instead*of plungihg it in carbonic acnl gas, or in water, 
its eighteen breathing holes a^e scaled up with grease, it 
expires instantaneously. 

If a healthy silkworm be confined in a vessel, the air 
in which is charged with moii^ture, and heated to the 
temperature of 88° or 90°,^ it will very soon exliibit 
symptoms of indisposition, and reject food ; the skin will 
, slacken, the muscles soften, and contraction cease. In 
a short time evaporation will be obstructed, the secretions 
indispensable to vit£ity, which are effected in this ani- 
mal by means of contraction will be suspended, and 
ere long it will perish. * ' A warm-blooded anknal, on the 
contrary, if sufBcicutly supplied with pdre air, can live 
without any sufrering,mntl perform *all its functions with- 
out inciUHrvenience, in such a temperature, whateveibbe 
the attendant degree of moisture. This proves how dif- 
».^'>rcnt is tjie structure af l^iese two classes of animals. 

In the sduthpm departments of France, it is very 
common to see silkworms attacked by a disease which, 
in co^equence, of the colour assumed by them, is called 
the 'jaundice. Veryh:areful examination is continually 
made for the discovery and removal of worms which 
may be thus attacked, lest* the disease, which is con- 
tagious, should spread to others. It is stated in the 
Bulletin“Universel, that thte abbe Bperic of Carpentras 
, had reooiAse in^this case to a remedy, or^ rather a pre- 

* The ikin of the flilkworm has lo great a power of contraction, that i»i 
being cut through it B{.rin]u in the manner of an claatic aubatance that 
hai been drawn out 
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tentive, whfbh, though apparently dangerbuj;, lias Jjeen 
justified by tl^e uniform, success of twenty year. 5 . By 
means of a|^ne silk sieve he powdered "his worms with 
quicklime, anti after *tl*s gave diem mulberry leaves 
moistened with a few drops of wine ; these the insects 
instantly commenced devouring w'ith jyi eagerness greater 
than that which they usual^ exhibited, ^nd not one of 
the hurdles Apqn which the worms were thus* treated 
ever appeared ’infected witli^ jaundice. was at firot 

supposed that d*e coco^nt^ might be injured by this pro- 
cess; but this is not the case, ^and the method now 
very frequently adoftted in the departifient of Vaucluse. 

It is well known that deftayc* leaves emit mephitic 
air abundantly, and die lime may havy bee* efficacious 
in absorbing and fixing this as it uras generated, leaving 
die atmospliere inhaled by die insects in a desirable state 
of purity. * 

M^iis. Blanchard records *the following experiment, 
which satisfactorily proves die efficacy of the use of 
*lime: — I procured,'* he said, fdur glass jars, nine 
inches daep andafive in diameter, Jnd provided diem 
with cork stoppers. 'In each .of diese glasses. I placed 
twelve silkworms at their second* age; these were fed 
four times a daj^, and 1 confined thgm in this kind of 
prison all their lives, 'Rdthout takin^g away either their 
dead^ompanions or their litter. 1 sprinkled with lime 
the worms of only two of these jars, and kept the two 
others to cdhipase with them. » 1^ those withemt lime>>. 
I never obtained more, or less than three^ snfkll and im- 
perfect cocoons, and in the ,tiyo diat were sprinkled with 
lime I had very often twelVfe, and never less dian nine^nc 
full-sized fihn cocoons ** Mons. Blukichard ascertaineil, 
by many trials, that the worms wefe not incommoded 
when covered with a largo ^hion of lime. 

Count Dandolo advises fumigadon with chlorine gas ; 
but the mode of pro!&ucing this from black osude of 
manganese, common salt, and sulphuric acid, nlight be 
attended^ with unpleasant consequences, if intrusted to 
ignorant or careless hands, and to inhalb^the vapour as 

• , • 'NotiVAA. 
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generated not only unpleasant dangeilius. Ohio- 
ride of lime, the use of which is attended with^ highly 
beneficial results us a disinfectant, and in ncu^alising the 
l>ernidou8 effects of mephitic v(,pours, might prove ad- 
vantageous in silkworm establishments, producing; all the 
good effects of fumigation with chlorine gas, without 
hazarding any gf the pernicious results ivhich might ac- ' 
company the latter application. 

« Among the peasants of ^France and Italy there is a 
practice of fumigating the roMn^whero the insects are 
keptH^ith some kind /?f aromatic gum or odoriferous 
plant, but tliese otdy serve to conceal without correcting 
the effluvia which* shbuld^warn, tlie attendants of the 
necessity f(v* cl^nliness, and instead of removing in- 
crease the (jvil. 

Many persons believe that light is injurious to silk- 
worms ; but, so far from this opinion being correct, the 
opposite belief would probably be nearer to the pruth. 

^ In its native state, the insect is of course exposed to 
lights and suffers nd inconvenience on that account ; and ’ 
it has been obsewe^i by one who gave rauch attention to 
the subject, that in his establishment, bn the side on 
which the sun shon(? directly on the hurdles, » the silk- 
worms were more numerous and stronger than in those 
places where the edge; of the dicker hurdle formed a 
shade ’ The obscurity wherein the apartments ar^su- 
ally kept has a very pernicious influence on the air : 
^he food of the wonps traits in light • oxygen, or vital 
air, whife darkness it exhales carbonic acid gas, unfit 
for respiration. This well-known fact occurs alike with 
all'^'aves similarly circumstaheed.* To the bad effects 
thus arising from tie exclusion of the sun's fays, another 
evil is added by tl^p nature of the artificial lights em- 
ployed being such as still further to vitiate the air. 

An almost incredible quantity of fluid is constantly 
disengiaged by evaporatioi^from the bodies of the insects ; 
and if Vdeans^ be not taken to disperse this as it is pro- 
^ced^ another cause of unwholesonieness in the air arises. 

‘ • Note B n. 
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IJjToticing thij, count Dandolo observes^ This faeries of 
causes of th| deterioi^tion of the air which !he woiftns 
must inhale may be termed a contiijued conspiracy 
against thei^ health and life ; and their resisting it;, and 
living through it, shows mem to have great strength of 
constitution.” 

• Before this nobleman so zealously lAidertook the work 
of reform, the poor silkwoAns had to sthiggle through 
a miserable existence, until, their numbers, thinned by 
death, and their frames ^^akdhed by disease, they feebly' 
began to spin tliat thread which would have been pro- 
duced superior in (^ality and mlich greater in Quantity 
had they been more judiciously ^ei^^ed. By his me- 
thodical arrangements, {he accidents of seasons and ex- 
ternal temperature are no longer formidable. * In 1814, 
a year peculiarly unfavourable for rearing tllhsc insects, 
and which proved extensively fatal m other establish- 
ments, he continued his operations • with die same un- 
varied regularity, and, with perhaps increased precautions, 
•was ultimately rewarded by the usual success. 

In noticing the system already ippntioned of distri- 
buting silkworHis amo^g the dwellings o^ th^ peasantry, 
count Dandolo gives the foUoi/^inji^ distressing picture : 
— In general ^he rooms appropriated to rearing silk- 
wovms among the tenets, farmers, iflid common culti- 
vatoi^ have the appearance of cata^oinbs ; I say in general, 
for mere are some few who, although they may not have 
all the requisites for rearing worms in perfection, yet 
have care sufficient to preserve Ihdm from apy very se- 
vere disease. * 

“ I have found, on enteiihg the rooms in which •t^'-ae 
insects were reared, that they were (|amp, ill lighted hj 
lamps fed with rancid oil ; the air corrupt and stagnant 
to a degree that impeded respiigition; disagreeable effluvia 
Jisguised with aromatics ; the wickers too close together, 
covered with fermenting litter upon which the sitieworms 
were pining. The air was never renewed excop^ 'by the 
Igreaches^which time had worn in the doors and windows ; 
and what made this more sad and deplorable was tho 
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knowledge that the pmcms who attended^ to these, int 
seets^ ho\#ever health/ they might' have hem when they 
entered upon the employment^ Idbt their healthy their 
voices became hollow, their huqs pallid^ slid they had 
the appearance of valetudinaries, as if issuing Irom^the 
very tombs, or recovering firom some dreadful illness.*’ 
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GllM*. VII. 

ATTEMPTS TO SUBSTITUTE OTHER FOOD FOR MUL- , 

* BERRY LEAVES IN REARING SILKWORMS. 

• 1 
DOCTOR BELLARDl’s EXPERIMENT. LETTUCE LEAJES. COM- 

PARATIVE PRODUCE OF \I^)RMS J*ED WITH THESE AND WITH 

' MULBCRRT LEAVESk MISS RRODES’s EXPERIMENTS. LETTUCE 

LEAVES SUCCESSFULLY USED IN A ^OT-HOUSE. MRS. ^.’iL- 

L1AM.S*S EXPERIMENTS. NATURAL ANTIPATHY OP SILKWORMS. 

— LEAVES OF SCOKZONERA. R^ENT^VT’^MPT TO REAR SXLK- 

W'ORMS IN ENGLAND. A^NDONED FOR WANT OF SUFFICIENT 

AND APPROPRIATE FOOD. 

It must always be a subjecj; of anxious attention with 
the rearer of silkworms so to time the hatching of his 
eggs a%to cause, the coming forth of ttie living insects at 
the season when the mulberry tree first comes into leaf. 

* By the aid of artificial means^ an^ with methodical 
arrangeme»tSj thi» would apjtear to Be -a very simple 
affair ; and yet so great have die difficulties been in prac- 
tice, that various expedients have frdfh time to time been 
])ro];)osed and attempted for combating d^em. 

Great industry has beSn employed Co seek out some 
substiyfite for the natural food of the worm, wliich should 
be readily procurable at all seasons, and in sufficient 
abundance tcf render the cultivator independent of the 
chances which attend the budding of the mulbferry tree. 
Dr. Lodovico Bellardi, a learned and ingenious botanist 
of Turin, after making numerous experiments, and fail- 
ing to discover any eligible substitute ihr the mulberry,' 
at length proposed a method of feeding such silkworms 
as* should be prematurely hatched, upon -leaves of the 
preceding season carefully dried and prepared fcr the 
purpose. The trials mSde hy the doctor were accom- 
panied by all the success he could desire. i 

The lea^res which had been gathered in fine weather ^ 
towards the close of the preceding autunm, and before 
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/my injuly from frosf could haverbeen ex^rienced^ wfere 
first spread on cloths and drisd Ir the and then re- 
duced to powdfer ; this was preserved through the winter 
in a perfectly dry place. Before giving it as food to his 
newly hatched brood, the powder was lightly moistened 
with water, and^a tliin layer of it being placed around 
the insects, they immediately and with avidity began to 
feed, 'preferring it to every substitute winch was offered, 
■ and thriving upon it satisfactorily. 

While the hope still remainejl of narturalising vhe silk- 
woS*i^i in England,' tire means of procuring a sufficient 
supply of apprdpriate food was considered as one of the 
greatest obstacles* to its sifecess*; and the attention of such 
persons au interested themselves in the pursuit was con- 
se(juently engaged, in ascertaining by experiment whether 
other leaves than those furnished by the mulberry tree 
might not be favourably substituted. 

Among others, the Rev. Mr. Swayne exhibite^jl much 
anxiety for the success of this object, with the praise- 
worthy desire of providing profitable employment fdr 
such of the poorer classes as might be toe feeble for 
manual labour, most of the duties required in attendance 
upon the silk wonrf' ‘being such as can easily be fulfilled 
by women, children, and aged persoils. 

This gentlemaHi made variohs trials as to the relative 
merits of different kinds of nourishment. For t\is pur- 
pose he placed equal numbers of newly hatched worms 
in thrjpc different boxei, which henumbereh 1, 2, and 3. 
The content^ ^isiumber 1. he fed entirely with leaves of 
, the white mulSfei^; the .insects in number 2, were nou- 
rished witji those of the black mulberry; and the worms 
‘in number 3. wire furnished witli lettuce leaves until 
their first age war passed, and thereafter with the black 
mulberry leaf. These Idst worms were of a paler colour, 
and grew more rapidly than the others. The result, 
however, seems to prove that,* although lettuce leaves 
may ^ield Ijodily nourishment to the insect, they contri- 
bute little tpwards the secretion' of that peculiar matter 
which constitutes its value. ^Vhen the spinning had 
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Men complet^, twelve of the fineift cocoons were chosgh 
from each ofl^^ throe divisions^ and were found to be 
of the foUowAg weights : — • 

* • 

^ Coooons of No. 1. weighed 7 dwts. 2 grains. 

Ditto - No. 2. - 6 - 3 

• Ditto - No. 3. - 6 -• 0 

• 

Neither of these results was very encouraging to thff culti- 
vator, but the experiment clea^y evinced the'superiority « 
of the white mulberry oyei*the other kinds of nourish- 
ment. • • 

Many communications upon this sifbject are^ to be 
found in the volumes reoordii% tli? Tfansactions of the 
Society for the Encouragement of Arts^ &c.* A letter 
from Miss Rhodes relates, that in the symmer. of 
1785, she subsisted seversd thousand worms entirely 
on lettuce leaves during three weeks, and tliat for the 
remaining short term of thei^ lives she afforded them 
theiir natural food. At tlic end of a month from their 
lirst hatching they began to spin, anTl eleven ounces of 
silk were procurei from four thousand cocoons. After 
repeated trials, tliis lady had becpme convinced that silk- 
w’orms could mot safely be* fed oif*lettuce leaves for a 
longer period thaif three weeks;*as on persisting further 
ip their use, the greater fiart of tlig wprms died without 
formy^ tlieir cocoons. Some, indeed, possessed suffi- 
cient vigour to spin and to produce perfect and wcll- 
formed balls* even when lettuce Jei^ves had constituted^ 
their only food. Reasoning from tliis ^t^Mkss Hhodes 
was brought to suspect tlia^t^c premtmire mortality of 
her brood was not altogethef occasioned by the uijwholt^- 
some nature of the aliment on which •they fiad fed, but 
might be owing to some extraneous circumstance ; and 
fartlier observation led her to the conclusion that it was 
the coldness of the lettuce leaves rather than an]| inhe- 
lent property which mafle them«detrimental. This lady 
having thence suggested that if die worms wer5 ^ept in 
a higlier •temperature, they might be successfully sup- 
ported tlirough their lives on lettuce leaveiib*general Mor- * 
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(iRunt cafased a consKlerable number to hatched sttid 
reared in liis hot-house. These wer^ Jl^d witirely on 
lettuce leaves they throve and went thrbuf^h all their 
mutations as satisfactorily as^if fed with their natural 
nourishment ; scarcely any among them died', and the 
number and qualjty of the cocoons that were gathered 
proved the entire success qf the experiment. If a soli- 
tary trial be sufficient to establish a fact' this must cer- 
tainly be satisfactory to t|iose who consider it desirable to 
naturalise silkworms in tliis touptry, where owing to the 
in^jNiality of seasons»/the appearance of mulberry leaves 
must ^always bfc uncertain in regard to time. Lettuce 
leaves have an ad vintage over other vegetables which 
have been, offfefed as substitutes for the mulberry, that 
thej may^be gathered in wet weatlier without themselves 
being whetted, as a lettuce, once cabbaged, resists the en- 
trance of all moisture within ; and the heart being always 
perfectly dry, ensures nburishment to the worqj, free 
from that moisture which is always found to affect it 
injuriously. 

Mrs. Williamsf, an eailier correspondent of the so- 
ciety whose Transactions” have been quoted, gives a 
very minute and bopious account of the various trials 
which she made of vegetable substances as substitutes 
for mull^rry leayes;. Having hatched her brooU in 
severely cold weather, when even lettuces were ncR^easily 
procurable, she offered to her worms the tender parts of 
blackberry leaves, ^d* relates that tin* woAns ate them 
greedity.* She neXt^resented to them young leaves of the 
elm, and reports equaj success attended this trial : 
‘'jfhcouij^ged by thestb facts, she then succeeded in causing 
.the insects 1:o feed on the leaves and flowers of the sweet 
cowslip and primrpse. But meanwhile the mulberry had 
put forth its leaves, and* having procured some of these 
for b^r brood, it was thbiicefortli vain to qffer them 
any pther kinds of food.: all welft-e rejected ; and another 
proof afforded, that the mulberry tree, which no 
other insect'w'ill attack, is alone Adapted to the natflral 
desires of silkworm. Mrs. Williams records one 
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petjuliarity wllch discoyered itself throughouf h®r invej^- 
tigation ; by y jneana could the worms be brotight to 
touch any fl(«ver of roseate hue. Pinlcs, roses^ sweet- 
williams^ polyanthuses, wct-e each in turn offered by this 
persevering lady, and were all rejected without hesi- 
Ijjition. It is proper to remark, that thegie experiments of 
Mrs. Williams are not confirgied by those of any other 
person, but, on* the contrary, that Miss Rhodes un- 
successful in every endeavour ^o repeat thenf, and suc- 
ceeded only in reconciling 4ier silkworms to the use of 
lettuce and spinach. • * 

Attempts to disco\«r a substitute for fhc mulberry are 
not entirely abandoned even af the^prfisent time. It is 
recorded in the Bulletin Universel, for J.829i that ma- 
demoiselle Coge of E]unal has used with success ^ the 
leaves of the scorzonera (viper-grass) for the nourishment 
of silkworms. The silk produced by worms fed on this 
leaf is* represented to be in no respect inferior to that 
from worms kept on the natural food. 

Notwithstanding, however, this Ikst announcement, 
and the partial s^#cess so freqtiently rficorded as attend- 
ing the substitution of flie lettuce, all practical cultivators 
of silk continite to be convinced thifrtt would be unpro- 
fitable to feed tHlnr worms 011 ^ any save their natural 
nourishment ; and the most intellig«it writers on the 
subjegf approve the jiracticc of destroying, as useless, 
any worms, wdiich through ill management may be 
hatched before the mulberry tr«e Jias put forth leave^ 
sufficient for their support. ,s: • 

Recent attempts which hyr^ bee^ '^hhide to rear silk- 
worms in England do not oner mlifch encouragement to 
the pursuit, except as matter of amusornent. Some pairs 
of silk stockings of good quality ar^ to be seen in the 
gallery of "The National Rgiository,” woven from silk 
of home i^roduction. The worms which spun tills were 
reared by Mrs. Allen of ^V'andsworth, the result of jvhose 
careful observations on this subject has been ob&Aied. 

The difficulty of procuring a sufficient and continuous 
supply of proper food was the reason wh_^*his lady was* 

M % 
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obliged relinquish 'a pursuit in which ^;he had takbn 
much pleasure for four succersive years^ 

Mrs. Allen V testimony strongly corrohdV-ates tlie ne- 
cessity of extreme cleanliness '^n preserving the health of 
tlie worms. The most scrupulous attention seems to 
have been paid bv her to this particular, as well as to the 
dryness of the leaves, and ♦he temperature of the apart- 
ment t^hercin the insects were reared and set to spin ; and 
. yet a very ^eat mortality was always experienced among 
them, scarcely more than one in five of the worms that 
wcri: hatched coming to maturity and forming their 
cocoonr. Of these it required 1 009 to furnish an ounce 
of reeled silk, the* flllss bding ^qual to a quarter of an 
ounce more. -JThe cocoons were gathered in eight days 
from their commencement, and in eight days more were 
wound oiF. * No necessity hence arose for destroying the 
vitality of the insects to prevent tlieir piercing the balls. 
The chrysalides being pl&ed in bran, in due time be- 
came moths and produced eggs^ each female furnishing 
between .*100 and 4i*00- 
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. CHA*I?. VIII. 

ATTEMPTS TO PRODUCE SILK FROM DIFFERENT ANIMATE 

* CREATURES. * 

THE SPIDER. DISCOVERY MY MONS, BON. MANNER OF^PIDERS 

PRODUCING THEIR WEB. POW]|R OF PKODUClNcf THIS OP VA- « 

KIOUS DEGREES , OF TElrtlliy. GREAT NUMBER OF FIBRES' 

CO.MI'OSING ONE FILATIIE1?T. DIFFEREJIT KINDS OF THB^\DS. 

SPIDER HAGS. SILK MADE FrBm THjiSE BY M. ifON. 

MANNPR OF ITS PREPARATION. G^EAT COMPARArtvE AD- 

VANTAGES ADDl'CED BY M.«BON. — HIS SPJl9>ER ESTABLISHMENT. 

— INVESTIGATIONS BY REAUMTR. HIS OHJ^CTIO^S. — SMALL 

PRODUCE OF SILK FROM SPIDERS. THE PINNA. DESCRll*TION. 

DELICACY OF ITS THREADS. REA( MUK’s Of^ERVATtoNS. 

SPINNING ORGAN OF THE *'1NNA. MANNER OF FORMING 

ITS THREAD. IlOW DIFFERENr^FRO'l Tj^AX OF LAND INSECTS. 

— P^WER OF CONTINUALLY PRODUCING NEWTHRFaDS. “ THE 

PINNA AND ITS CaKCFR FRIEND.*’ NATURE OF TltFlR AI.Ll- 

• ANCK. MANNER OP TAKING THE PflNNA. ITS THREADS 

KNOWN TO THE ANCIENTS. ^£CUL1A% QUALITIES OF THIS 

MATERIAL. $ 

The useful iH-operties possessed by the produce of the 
silkworm^ and die value whicU it has acquired among 
civilised communities^ ttave^ at v^ric^s times, led inge- 
nious dmen to seek among the works of nature for other 
subsfances, which, presenting appearances analogous to 
that heautifitl filament, might b^ii^de equally co nducive 
to human convenience and adornment. • ■' 

Some species of spiders are known to poi^ess the power 
of not merely forming a vMh, but also of spiiuiing, lOr 
the protection of their eggs, a bag scgnewh&t similar in 
form and substance to the cocoon of ^the silkworm. At 
the commencement of the la$t century, a method was 
discovered in France by Mhnsieur Bon, of pi^curing 
silk froin these spiders^ bags, 'apd its use was attepipted 
in the manufacture of several articles. The Tctlowing 
particulars are gathered from a dissertation* published at 
the time by M. Bon, and also from paper|t>n the subject* 
M 4 
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' inserted ijfi the voIuixms of the R9yal Academy for the 
yeafs 1716 and 1711. , , , I . 

Spiders are usually classed according to tlvir difference 
of colour, whether black, brovCi,' yellow, &c., or some- 
times by the number and arrangement of their ^yes : of > 
these organs some possess no fewer than ten, others eight, 
and others again^ six. ]Vf.,Jt}on has, however, noticed 
only two kinds of silk spielers, and thesb he has dis- 
^.tinguished from each otliei^ as having either long or short 
legs, the last variety jjroducing the finest quality of raw 
silk. According to# t^is ingenious observer, the silk 
formed.by these insects is equally beautiful, strong, and 
glossy with that forrded By tlw* bombyx. The spider 
spins minu^ fibres from fine papillae, or small nipples, 
placed in the hinder part of its body. These pajiillae 
serve the office of so many wire-drawing irons, to form 
and mould a viscous liquor,' which after being drawn 
through them dries* on exposure to the air, and forms 
the silk. 

The celebrated liaturalist M. Rt^umur, who likewise * 
bestowed consider2i,ble attention on* tVesc insects, dis- 
covered that each of their papilla, consiks of a number 
of smaller ones, so mmute as* not to be discernible, and 
only made evident by the* effects produced. If the body 
of the spider be pre^sqd betweeif the fingers, the liquor 
from which the threads are formed flows into the papilla;, 
by applying the finger against which, distinct threads 
may then lie drawn (\ut ,througli the several *perforations 
of each'papilla. These threads arc too fine to be counted 
....^th any accufacy, but it is evident that very many are 
isSht forth from each of the Wger papilla;. This fact 
tends to explain the power possessed by the spider of 
prbducing breads }iaving different degrees of tenuity. 
*By applying more or fewftr of these papillie against the 
place ^'lence it begins its v^eb, the spider joins into one 
thread, the almost impurceptibld individual ^laments 
which A. Vlraws from its body ; the size of this thread 
being dependent on the number bf nipples employed, 
knd regulated *t>y that instinct which teaches the creature 
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td make choife of thcidegree of e*ilitjr most aj^proprigte 
to the world herein- it ts ^bout to engage. M. bon " 
was able to tfstinguish fifteen or twenty fibres in a single 
thready while Reaumur rdates that he has often counted 
*as many as seventy or eighty fibres through a micro- 
^ope, and perceived that there were j^t infinitely more 
than he could reckon ; so th»t he believed himself to be 
far within the*limit of truth in computing that ^e tip 
of each of tlie five papillcE .furnished 10(50 separate- 
fibres : thus su]^osing« thlit one slender filament of a 
spider’s web is made up of 5000^bres ! * 

The tlireads prockiced by spiders afe of twcp kinds. 
I’he first, which serves enly io fdrm the w'cb which the 
insect sjireads to entrap its prey, is ver j fragile ; while 
the second, which is used to enclose the eggi^ of thp fe- 
male, is much stronger, thus affording to them shelter 
from cold, and protection from otlier insects which 
migh^ otherwise destroy them. The*threads are, in this 
^operation, wound very loosely round the eggs, in a shape 
resembling that of the cocoon of the silkworm, after it 
has been •prepared and looscifbd for the distaff. When 
first formed, the colovfr of these spiders* bags is grey, 
but, by exposJUre to the air* they stfbn acquire a blackish 
huq. Other spiRer bags might prob|Lbly be found of 
other colours, and affording silk*o£ll better quality, but 
theift^carcity would render any experiment with them 
difficult of accomplishment ; for which reason M. Bon 
confined hi^attefition to the bags of the common ^^prt rff 
the short-legged kind. ^ • 

These always form their^ags in some place sheltered 
from die wind and rain, such as the hollow trunks of 
trees, the corners of windows or vaults, or under the 
eaves of houses. A quantity of these bags was collected 
by M. Bon, from which a new kind of 'silk was made, 
said to lj|B in no respect inferior to the silk of tie bom- 
byx. It took readily all kinds^f dyes, and mi^ have 
been wrought into an j description of silken ijgibric!^. Bon 
had stodkings and gloves made from it, ^ome of which 
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presei^^* to the Hoyal Academy of TaJks, and oth^ 
he fransmitted to the Royal Societ) of li^ntion.^ 

This silk waS prepared in the followin| manner 
Twelve or thirteen ounces of the bags were beaten with 
the hand^ or by a sticky until they were entirely freed 
from dust. They were next washed in warm water, 
which was continually changed, until it no longer became 
clouded or discoloured by the bags under process. After 
ndhis they were steeped is a Ifuge quantity oi‘ water 
wherein soap, saltpetre, and j^m-arabic had been dis- 
solvetK The whole* was then set to boil over a gentle 
fire durmg three nours, after wliich <,he bag^ were rinsed 
in clear warm water to discharge the soap. They were 
finally set f at to dry, during some days previous to the 
operation qf carding, which was then performed with 
cards differing from those usually employed with silk in 
being much finer. By these means silk of a peculiar 
ash colour was obtained, which was spun without diffi- 
culty. M. Bon affirmed that the thread was both stronger 
and finer than common silk, and that therefore fabrics 
similar to those made with' the latter material 'hriiglit be 
manufactured from this, there being no reason for doubt- 
ing that it would stand any trials of the looYn, after hav- 
ing undergone those of the stocking frame. 

The only obstacle, therefore, which appeared to pre- 
vent the establishing of any considerable manufacturd%im 
these spider bags was the difficulty of obtaining them in 
abundance. ( M. Bon fancied^Hhaf this objec- 
tion could ^oon be overcome, and that the art of domes- 
ticating and rearing spiders, rs practised with silkworms, 
was to be attained. Carried away by the enthusiasm of 
one who, having made a discovery, pursues it with ar- 
dour undismayed difficulties, he met every objection 
by comparisons, which perhaps were not wholly and 
atrictly<i founded on fact. Contrasted with the spider, 
and Ux favour his arguments, the silkworm in his hands 
made a'very despicable figure. He affirmed that the 
female spider produces 600 or 700 eggs ; while of tte 
100, to whidw number he limited the silkworm, not 
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more than ol{e half were reared to produce ha^s. T]^at 
the spiders jLatehed Lpontaneously^ without any care^ in 
the months if August and September ; that the old spi- 
ders dying soon after tley have laid their eggs, the 
* young ones live for ten or twelve months without food 
^and continue in their bags without growing, until the hot 
weather, by putting their visf id juices in motion, induces 
tliem to come* forth, spin, and run about in search of 
food. ^ * 

Mons.Bon flattered l^imself by this partial comparison, 
that if a method could be fou|id* of breeding ^^ung 
spiders in apartments, they would fumifh a muchigreater 
quantity of bags than silkworfbs. *0^ about 700 or 800 
young spiders which he kept, hardly onqdie<4in a year; 
whereas, according to this gentleman's estimate, of^lOO 
silkworms not forty lived to form tlicir cocoons. His 
spider establishment was managed in the following man- 
lier: -^having ordered all the^hort-lSgged spiders which 
could be collected by persons employed for the purpose, 
*to be brought to him, he enclosed tllem in paper coffins 
and pots*; these «were covered with*papers, wliich, as 
well as the coffifis, wefe pricked, over their surface with 
pin holes to •admit air to* the prisoners. The insects 
were duly fed y^th flies, and •after some time it was 
found on inspection thSt the gre^te^ part of them had 
fonqed their bags. This advocate for the rearing of 
spiders contended that spiders' bags afforded much more 
silk in propflrtion to their weight; ttnan tliose of tlie silk- 
worm ; in proof of which he observed, that thirteen ouhe^ 
yield nearly four ounces of ^r,e silk, two offnees of which 
were sufficient to make a pair of stockings ; whereas 
stockings made of common silk wege said by him to 
weigh seven or eight ounces. • 


* Some persons had imagined that the. spider was ve- 
nomou8,^and that this evil quality extended to fhe silk 
which it produced. IVfons. Bon combated this prgudice 
by the assertion, that he had several times b^fl bitten 
by spiders, when no* injury had ensued ;*and that the 
silk, so far from being pernicious, had l|!en found effi-* 
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caqious ii; stanching and healings wounds^ its natural 
gluten acting as a kind of balsaiL. D^te^^minsd upon 
extracting every possible good from this bis favourite 
pursuit^ be subjected the spidei silk to chemical analysis, 
and obtained from it a volatile salt, preparing which in 
the same manner ^ised for the gatta* Anglicantp, once so 
famous all over Europe, he*produced drops which, as he 
believed, possessed greater efficacy than even these : he 
-•called tins preparation Montpejier drops, and recom- 
mended its application in all letliargic diseases. 

The Royal Academy, of Paris having considered the 
subject vleserving of investigation, apjiointed M. Reaumur 
to enquire into the merits of this new silken material. 
In the coulee of his examination this naturalist disco- 
vered many serious objections, the narration of which 
will show the inexpediency of IM. Bon’s projected cstal)- 
lishments. Mons. Reaumur urged that the natural fierce- 
ness of spiders rendered fnem w'holly unfit to bQ bred 
and rear^ together. On distributing 4000 or 5000 
into cells, in companies of from 50 to 100 or 200, it 
was found that thC' larger spiders quickly killed and ate 
the smaller, so that in a. short time the cells were depo- 
pulated, scarcely more than one or two being found in 
each cell. To this propensity for mutual destruction, 
M. Reaumur ascnb:;sathe scarcity of spiders in compa- 
rison with the vast number of eggs which they produce. 
But if even it were possible to change their warlike 
i^j^^and bring there insects together in pfcaceful com- 
munity, tlKJre are other objections to deter from the at- 
tempt. p 

M. Reaumur affirmed, that the silk of the spider is 
inferior to that ot' the silkworm, both in lustre and 
strength, and thatcit produced proportionally less ma- 
terial available* to purposes of manufacture. All this 
was satfsfactorily proved ; although in his reasoning some 
little exaggeration was likewise employed in opposition 
to the Colouring of M. Bon. The thread 'of the spider's 
web was found capable of sustaining a weight of ortJy 
two grains wi|liout breaking ; and the filament of the 
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bag,, although much stronger thaa this, couhl,oiily sus- 
tain thir|y-skx grains., wli^le that of the silkworm Vill 
support a weight of two drachms and » half. “ Thus 
five” (four .f*) threads of the spider,” said M. Reaumur^ 
must be brought together to equal one thread of the 
silkworm.” Now it is impossible that these should be 
?ipplied so justly over one aiy)ther as riot to leave little 
vacant spaces liietween them, whence the light will not 
be reflected; and, consequently, a tliread*thus com-, 
pounded cannot .equal In •lustre a solid thread. It is 
another great disadvantage of t}|p «piders’ silk, that it 
cannot be wound oft’ the ball like that of fhe silkworm, but 
must necessarily be carded ; %nd ^he^efore its evenness, 
which contributes so materially to its lustre, ^ destroyed. 
That this effect was in reality produced, is Iprther con- 
firmed by the testimony of M. le Hire, who, when the 
stockings of M. Bon were 'presented to the Royal Aca- 
demy^ immediately noticed tHfeir waitt of lustre. 

Another objection urged by M. Reaumur against the 
‘rearing of spiders was the small quantity as well as de- 
ficient quality of«th'c silk they produce. In making a 
comparison in tfiis respect betw.een them and the silk- 
worm, extreme cases weib taken,* tliat the conclusion 
might be rendered more striking. “ The largest co- 
coons,” said tliis naturalist, weigfi :(oiir and the smaller 
three ^grains each; spiders' bags do not weigh above one 
grain each, and, after being cleared of their dust, have 
lost two thirds «f this weight.”# Jle calculated, there- 
fore, that the work of twelve spiders only equals Siat of 
one silkworm ; and that a .pound of silkVould require 
for its production 27/>48 insects. But as the bags are 
wholly the work of the females, who#;pin tfiem as a de- 
posit for their eggs, it follows that 4 ^, 296 ' spiders must 
be reared to yield one pound df silk : yet even this will 
be obtained from only the best spiders, those la%e ones 
ordinarily seen in gardens, yielding not more than 
a twelfth part the silk of the others. The work^of 280 
of* these* would, therefore, not yield more*silk than the 
produce of one industrious silkworm, a^c^ 663^552 of 
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them wo^d'fnrnish only one pound of si]]^ ! This lat- 
ter ‘'calculation is howevei- decidedjy erroneous jn its se- 
veral steps, and appears rather to be a\dight of the 
imagination than the result fif sober induction. The 
advantages of the culture of silk from the silkwortn,*when 
compared witli its production from spiders, are so pro- 
digious, and at tlie same time so evident, tliat to prove 
the futility of M. Bon’s scheme needed not the aid of 
exaggeratiovi. 

Human ingenuity has been somewhat more success- 
fully-exercised in seeking, many feet below the surface 
of the .ocean, for slender filaments, the produce of an 
animal in almost a vd|;etad've state of existence. 

The pin/iia belongs, like the common edible muscle, 
to the order the vermes testacea. The animal is a 
limax, its shell is bivalve, fri4;ile, and furnished with a 
beard; the valves hinge without a tooth. The pinna 
does not fasten itsOlf to locks in the same situation as 
the muscle, but sticks its sharp end into the mud or sand, 
while the rest of tile shell remains at liberty to open in 
the water. In cammon with the ' iiquscle, it has the 
power of spinning a viscid matter from^its body, in the 
manner of the spidsr and Caterpillar. Although the 
pinna is vastly larger than the musclu, its shcU being 
often found’^wo fe«t long, the tlireads which it produces 
arc much more delicate and slender than those ef the 
muscle, and scarcely inferior in fineness and beauty to 
the single filament of the comparatively minirte silkworm. 
TWeails so delicately thin, as may readily be imagined, 
do not singly possess much strength ; but the little power 
of each is made up by tlie Aggregate of the almost in- 
finite numb^ which each fish puts forth to secure itself 
in a fixed situation, , and to preserve it against the rolling 
of the waves. .The threads are, however, similar in thei^ 
nature I'to those of the mdscle, difiering only in their 
superipr fineness and greater length. These fish have, 
tlierefofe^ been distinguished by some naturalists, the 
one as the silkworm, the other as the caterpillar of the 
feca. 
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« It was always well known that muscles h&vti^the power 
of affixing themselves eit}ier to rocks or to the sliells of 
one anotlierJ![n*a very firm manner ; yet their method of 
effecting this was not undlerstood until explained through 
• the accurate observations of M. Reaumur. He was the 
£rst naturalist who ascertained that if^ by any accident^ 
*the animals were torn fron^ their hotd^ they possessed 
the power of substituting omer threads for those which 
had been broken or injured. ^ He found thair if muscles^ « 
detached from gach oilier^ were placed in any kind of 
vessel and then plunged into th^ sea, they contrived in 
a very short time to fasten themselves both to th^ sides of 
the vessel and to one anojlier^ shells: in this process, the 
extremity of each thread seemed to perform ^lie office of 
a hand in seizing upon the body to which it would at- 
tach itself. 

The threads issue from the shell at that part where it 
naturally opens, and, in affixing themselves to any sub- 
stanch, form numerous minute cables, by aid of which 
•the fish steaflies itself in the water. Each animal is 
furnishec^ with ap organ, which it i» difficult to desig- 
nate by any nSme, since it performs the office of so 
many members, and is the only indicator of the exist- 
ence of vital powers in the creature. It is. by turns a 
lonj^e, an arm, and sometimes a Its shape re- 
seinbh^s that of a tongue, and it is, therefore, most fre- 
queiftly called by that name. Whenever the fish requires 
to change its pla^e, this membe:^ serves to drag its body 
forward, together with its cumbrous habitati^in : iif per- 
forming its journey the extremity of this* organ, which 
may then be called a leg, % fixed to some solid body, 
and being then contracted in its length, the whole fish 
is necessarily drawn towards the spoj where it has fixed 
ijself ; and by a repetition of these moven\,ents, the animal 
arrives at its destination. If is not often that th| organ 
is put to*this use, as the pinna is but little addii^ed to 
locomotion: some naturalists indeed affirm thjf it is 
always stationary. The use to which the tdhgue is most 
frequently applied is that of spinning the^tlireads. A1-* 
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though this body is and similar in form te a tongye 
thrdugh tlie greater part of it;^ length, it becoincs cylin- 
drical about the base or root, where it isTmuch smaller 
than in any other part: at t'lis lower end are several 
ligatures of a muscular nature, which hold the tongue 
firmly fixed against the middle of the sliell ; four of 
these cords are very apparent, and serve to move the 
tongue®in any direction according to the* wants of the 
fish. Through the entire length of this member there 
runs a slit, wliich pierces very aeeply ipto its substance, 
so as almost to divide it into two longitudinal sections ; 
this slit performs the office of a canal for the liquor of 
which the thrcads-iare'formetl, and serves to mould them 
into tlieir^pro|)er form: this canal appears externally 
like a small crack, being almost covered by the flesh from 
either side, but iiiternallyHt is much wider, and is sur- 
rounded by circular fibres. The channel thus formed 
extends regularly from tht; tip to the base of the tongue, 
wh^ro it partakes of the form of the^ member and be- 
comes cylindric, forming there a close tube or pipe in 
which the canal lerminaVis. The vj^scid substance is 
moulded in this tube into the form of a cord, similar to 
the threaclji,,j)roduce#\ from -it, but mucji thicker, and 
from this all the minute fibres issue and disperse. 
The intern|^Hinda(?e of die tubty in which the large cord 
is formed is furnished with glands for the secretion of 
the peculiar liquor employed in its production, and which 
liquor is always in, .groat abundance in this animal as 
well Is in muscles. 

Reaumur observed, that although the workmanship, 
when completed, of the land and sea animals, is the same, 
the manner of its 4)roduction is very different. Spiders, 
caterpillars, and the like, form direads of any required 
length, by making the viscous liquor of which die fila- 
ment te formed pass through fine perforations in the 
orgai\. appointed for this^pinning% But die way in which 
musd^ form their thread is very different ; as the for- 
mer rcaemblSs the work of the wire-drawer, so does ihe 
latter that of the founder who casts metals in a mould. 
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The can^ of^the organ destined for the musoW? spin- 
< nmg is the mould in fvhi^ its thread is cast^ 'and ^es 
to it its ^ete^ihate length.* a 

Reaumur learned the mgnner of the musde performing 
the opesation of sjnnning by actually placing some of 
^these fish under his constant inspection. He kept them 
in his apartment in a vessel ^filled with sea water, and 
distinctly saw them qpen their shells and put for^ii the 
tongue. They extended and contracted diis organ 
several times^ obtruding ^ m every direction^ as if 
seeking the fittest placS whereon tQ fix their threads. 
After these trials had been often repeated^ tlie ^ngue 
of one was observed to repiaincfor fldm^ time on the spot 
chosen^ and being then drawn back with great guickness^ 
a thread was very easily discerned, fastened to the place : 
this operation was repeated, until all the threads w*ere 
^n sufficient number, one fibre being produced at each 
movement of the tongue. • • 

The^ld threads were found to differ materially froiai 
those newly spun, the latter being wliter, more glos^, 
and more transparent .than the former, jind it was thence 
discovered “that itswas npt the office of the tongue to 
transfer the old threads one by onew to the ^ew spots 
w'here they were ^xed, which cgurse M. iM^cmur had 
thought was pursued. The old threads severed 
from the spot to which they had l^een originally fixed 
were wen to he useless, and that every fibre employed 
by the fish to ^secure itself in a new position was pro-' 
duced at the time* it was required ; ^aiid, in short, 'ttiat 
nature had endowed some fish, -as well as* many land 
insects, with the power of ipfiining threads, as their 
natural wants and insuncts demanded. This fact was 
established incontrovertibly by cutting away, as close to the 
body as tliey could be safely separateti^ the old tlireads, 
which were always replaced iiy others in as shfrt a 
space of time as^ was em^oyed by. other muscles not so 
deprived in fixing themselves. * • ^ 

‘^^The pinna and its cancer friehd” havS on more 

* Mem. Acad. Par. 1711 . 

N 
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tl^an one ^c^asion beep made subjects for poetry. The;re 
is doubtless some foundation ^for tlie fact of the mutual 
alliance between these aquatic friends wl^ch "has been 
thus celebrated; yet some slight colouring may have 
been borrowed from the regions of fancy to aidorn the. 
verse, and even the prose history of their attachment 
may be exposed io the saipe objection. ' 

These fish are found on the coasts of Provence and 
Italy, and ’in the Indian ocean. The largest and most 
remarkable species inhabits the^lMediterranean sea. 

The scuttle-fish*, ^ native of the same seas as the 
pinna,, is its deally foe, and would, quickly destroy it, if 
it were not for ks lldthfbl ally. In common with all 
the same species, the pinna is without the organs of 
sight, and could not, therefore, unassisted, be aware of 
the vicinity of its dangerohs enemy. A small animal of 
the crab kind, itself destitute of a covering, but extremely 
quick-sighted, tak'es rcfiTge in the shell of the pinna, 
whose strong calcareous valves afford a shelter 'to her 
guest, while he makes a return for this protection by going 
forth in search osprey. At these tiipes the pinna opens 
her valves to afford him egress and ingr^s : if the watch- 
ful scutderfish now approsadi, the crab returns imme- 
diately with Notice of the danger to 'her hostess, who, 
timely war^e^ stoats her door and keeps out the enemy. 
When the crab has, unmolested, succeeded in loading 
itself with provisions, it gives notice by a gentle n61se at 
the opening of die ..shell, and when ?dmi«^^ted, the two 
friers fesst together on the fruit of its industry. It 
would appeal an arduous, nay, almost anlmpossible task, 
for the defenceless and diminutive crab, not merely to 
elude its enemies and return home, but likewise to 
obtain a supply of provender sufficient to satisfy the 
wants of its larger comjihnion. The following different 
accou)it of the nature o!f this alliadce is much more 
in «j]^eement with prol:^bility : — ^ ■’ 

T^enever the pinna ventures to open its shell, it is 

^ This speciee^iE the Octopoilia, with eight arms connected at their bot- 
toms by a membrine : it is tlic Polypus of Pliny. 
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itnmediately* exposed, to the att^bks of variVus o£4he 
.smaller Jcinds of fish, idiich, finding no resistance to 
their first assaults, acqjpre boldness and venture in. 
The vigilant guard, by a gentle bite, gives notice of this 
• to his companion, vrho, upon this hint, closes her shell, 
^and having thus shut them in maka^ a prey of those 
who had come to prey updi her : when tlius supplied 
with food, sCe never fails to share her booty with so 
useful an ally. . • 

We are told that the Sagacious observer Dr, Hassel- 
quist, in his voyage about the middle of the last cen- 
tury to Palestine, v^ich hejundgrtook for obj^ts con- 
nected with the study “of natural Ifistory, b^eld this 
curious phenomenon, which, though well known to the 
ancients, had escaped the attfmtion of the moderns. 

It ia relatedbyAristotle* that the pinna keeps a guard 
to watch for her, which grows to her mouth, and serves 
as heg caterer : this he calls pinnophylax, and describes 
as a little fish with claws like a crab. Pliny observes f , 
that the smallest species of crab is called tlie pinnotores, 
and being from^ifs diminutive size Cable to injury, has 
the prudence to conceal itself in the shells of oysters. 
In another plTicc he descri\)es the pinna as of the genus 
of shell-fish, witl! the further jikrticul^ th^t it is found 
in muddy waters, always erect, •aiM never without a 
companion, called by some pinnotores, by others pinno- 
phylax ; this being sometimes a small squill, sometimes 
a crab, whfth itmains with the pinna for the sake of 
food. 

The description of the p%pa by the Greek poet Oppi- 
anus, who flourished in the second centutyr, has been 
thus given in English verse : — • 

'* The pinna and the crab toge^cr dwAl, 

, For mutual succour in one common sliell > 

They bothsto gain a livelihood cninbino, # 

That takes the prey, when tbis has given the sign ; * 

^'rom b^-’oee this utub, above his fellows famed* 

By ancient Greeks was Flnndtores named.” • ^ 

It is said that the j)inna fastens itself so stropgly to 
the rocks, that the men who are employ eck in fishing it* 

* Hist. lib. V. c. 15. f Lil^ix. 51. 6Gi 
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arc oblige^d to use considerable force to break the tuft of 
threads by which it is secured Afteen, twenty, and some- 
times thirty fee£ below the surface of the sea. 

The fishermen at Toulon ulSb an instrument called a 
cramp for tliis curious pursuit. This is a kind! of iron 
fork, whose prongs are each about eight feet in lengtli 
and six inches apart, and f laced at right angles to the 
handle,*‘tbe lengtli of which is regulated by the depth of 
water. The pinna: are seized, separated from the rock, 
and raised to the surface by lae^is of this instrument. 

The threads of the^ pinna have from very ancient 
” times baen empldyed in the manufacture of certain fab- 
rics. This material was v^ell known to the ancients, as 
some suppose, ^nder the name of byssus and was 
wroii^ght in , very early tirneainto gloves and otlier articles 
of dress and ornament. ‘'It appears tliat robes were 
sometimes made of this produce, since we learn from 
Procopius that a robe composed of byssus of the pinna 
was presented to the satraps of Armenia by the Homan 
emperor, t 

A writer of the year 1782 evidepdy refers to the 
piims marins, when he says, * ' The ancients had a 
manufacture of silk, and whith, about fopty years ago, 
was revived at Tarento and Regio in Hhe kingdom of 
Naples. It consis(E of a strong' brown silk, belonging 
to some sort of shell, of which they make caps, gloves, 
stockings, waistcoats, &c., warmer than the woollen 
stuffs, and brighter othan common silk. I have seen 
such kind of silk in shells myself ; I think it was of the 
pecten kind, but cannot be sijre.” f 

Several beautiful manufactures are wrought with these 
threads at Palermo^ They are in many places the chief 
object of the fishery, and the silk is found to be excel- 
lent. The produce of a "considerable number of pinnsc- 
is requited to make only one pair of stockings. The 
delicacy qf this singular « thread is such that a pair of 
stockings made of it can be easily contained in a snufi*- 

* Note D D. ^ + Procopius de Eclif. lib. lii. c. 1.‘ 

t The Young OenUeman and Lady’s Philosophy. By Benjamin Martin, 
votiil p. 179. ^ 
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box of ordinary size. • Some stockings of th^ 
were presen feilj in the year 1754, to pope Benedict 
XIV. ; and, notwithstanding their extreme fineness, 
were found to protect the legs alike from cold and heat. 
• Stockings and gloves of this production, however thin, 
^are too warm for common wear, but esteemed useful 
in gouty and rheumatic casls. This great warmth of 
the byssus, lilce the similar quality in silk, jresults pro- 
bably from both being Jiraperfect conductors of heat as 
well as of electricity. • • 

It is not probable that this material will ever be ob- 
taincfl in much abundance, o^ th^ it wiU ceas^ to be a 
rarity, except in the plac&s of its production, ^t is never 
seen in England save in the cabinets of 4he curious. 

The appearance and general characteristics of the 
produce of the pinna, die gpider, and the silkworm, are 
so similar, as to have acquired for theqi one generic name. 
If all^dieir constituent parts m alike, it forms another 
among the numerous subjects for sur^irise and admir- 
ation, excited by contemplating the wonderful works of 
nature, that the ^ftme silky |)rtTiciple can be alike elabor- 
ated from the fish, the* fly,^and the mulberry leaf, * 

* ♦Note EE. 
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PART III. 

ON TH’*; MANUFACTURE OP SILK. 

1 ; 

CHAP. JU 

REELING. 

ARll\>'G^F.NT OF F1L4'^UKE, SFPArfATlOV OF DIFFEJIKNT 

KINDS OF cocoons!.' DESCKIFTld'x OF REEL. MANNER OF 

RLELINO. CONSTRUCTION AND PHOFOKTIONS OF REEL RE- 

CULATED BV LAW IN TIRDAIONT. PRECAUTIONS. SIZE OP 

THREADS. REGULATION OF TEMPERATURE. WASTE SILK. 

QUANTITY REELED IN A GI/EN TIME. MODE OF ASCER- 
TAINING FINENESS OP TURF \D. —SPUN SILK. —FLEU RET. 

FRENCH INFERIOR TO ITALIANS IN THE ART OF REKLCVG. 

REGULATIONS AND RESTRICTIONS IN PIEDMONT. THEIR OP- 

PRESSIVENESS AND IluPOLlCY. 

' (ij « 

Jn countries where silk is producod, the winding of co- 
coons is generally pui%ued as* a business distinct from 
that of rearing the worms ; and the silken balls become 
an article of trade ^o soon as the insect witliin has been 
deprived of vitality by some one of the means already 
described. Sometimes, indeed, this process also is’left 
to be performed by t}ie purchaser. 

The buil'ling designed for a filature should be lofty ; 
open on one side and accessible to the rays of the sun, 
while it is walled on the^other side as a shelter from 
cold winds. ' A free passage should be afforded to the 
steam arising from ^the boilers, which vessels should he 
disposed in rowp on either side of the building ; by which 
arrangd|fOent the superin tentiant can readily overlook the 
whole number. ^ - , 

Before' the cocoons can be reeled, it is necessary to 
separate tliem from their outward floss. This is very 
expeditiously done by opening the floss at one end, and 
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protruding tHe cocoon^ or hard, aompact ball, wliich^is 
to be reeled. . • • 

Although previously to selling his cocoons the vender 
is by law obliged to separifte the soufflons and perforated 
* cocoon s*from the others^ there will yet always remain 
some of these, which, added to the dupions and cbo- 
quettes, amount to about fen per cent, of the whole 
number. It is of great consequence that the socoons 
should at this time be carefully classed, according to their 
qualities, as eaclk separate class requires a different treat* 
ment in reeling, both as regard^ die heat applied and 
the rapidity of winding. * • 

Good cocoons, white as wAl as*yeUow, are the easiest 
wound. Cocalons call for the greatest care and skill : 
they require to be placed in cooler water than the others, 
and then, in the hands of an expert winder, as good 
silk may be produced from ‘them as from the rest. £x- 
periegeed teelers must likewise be ediployed for dupions 
and choquettes, which both require the application of 
hotter water than good cocoons. * 

In Piedmon^ where silk t)f the best quality is pro- 
duced, the process of feeling hai^ long been conducted by 
the employment of a machine similar to tlie drawing 
here given. • • 

• Fig, 7. 



A is a cbpper boiler about 18 inches loqg^nd six 
inches deep, set in ^jrickwork, so as to adyiit of a char- 
coal fire being made beneath it : if oth^r fuel be used, 
a small flue or chimney must be adder} to carry away 
N 4 
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*#16 smok6. * B B is c stout wooden frame whereon the 
ifrveral working parts of the reel are supported. D re- 
presents the red on which the silk is to be wound ; a 
is the layer which directs the position of the threads in 
their passage to the reel ; 5 c is tlie wheel-work which 
gives motion to^ this layer. The reel D is merely a 
wooden spindle^ turned b) a crank handle at one end^ 
and hfwving four arras mortised at each %nd within the 
frame. These arms suppprt the four battens or rails on 
which the silk is wound. The rails, vhich are parallel 
to the axis, are placed, at such a distance from it, that 
they may produce a skein of proper size by the winding 
of the silk upon themV I'hey are usually so disposed as 
to pass througl|t the space of one yard at each revolution. 
One of each of the two sets of arms is made with hinges 
to fold in the middle of its length, in order that the rail 
which these two arms support may fall in or approach 
the centre as occasibn ma^ require : this, by diminishing 
tlie size of the reel, allows the skeins of silk to be readily 
slipped off when the winding is completed. 

At the end opposite to the handl'j of the wooden 
spindle, and within the frame B, «ihcre is placed a wheel 
with twenty-two teetSi, giving motion to another wheel 
c, which has about double that nuinbe]< of teeth, and is 
fixed on the end nf the inclined axis cb; this, at the 
opposite end, has a wheel b of twenty-two teeth, which 
gives motion to a horizontal cog-wheel of thirty-five 
teeth. This last wheel turns upon a fxed pivot in the 
frame, anddias, near to its periphery or outer rim, a pin, 
to which tfie ‘Wooden rai^or layer a is attached. The 
opposite end of this Vail pIS]^s in a mortise or opening 
made in the frame^B. This layer is furnished at equal 
distances from the rframe with two wire loops or eyes, 
through which the silk threads are passed in being wound. 
Now, iV> motion be given to'the horizorftal cog-wheel by 
means of the other whpels and inclined axis, when 
the hradie. of the reel is turned, it is evident that 
this will cause the layer likewise vo move to and fro, 
directing the threads which pass through its wire eyes 
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i^temately to the right and left^ through a range e^d 
to the diameter of the horizontal cog-wheel tb whi<£rit 
is attached. % 

The iron bar e, whichfis fixed over the centre of the 
boiler, is pierced with two holes, through which the 
threads are led in their passage from the boiler to the 
•layer. $ • 

If the thread of each cocoon were reeled separately, 
it would, from its extreme tenuity, be wholly unfit for 
the purpose of ipanufafftuje : several threads are there- 
fore reeled together. I'he cocoons which are to be wound 
being put Into the hot water contained in the l^oiler A, 
the gummy matter whi^ tliey ]9bsBf^s is softened, so 
that the unwinding of their threads is facilitated, and at 
die same time the fibres, which are brought together in 
the reeling, adhere, and form one strong and smooth 
thread. • 

In the process of reeling, ts often as die thread of 
any sftigle cocoon breaks, or comes to an end^ its place 
•is supplied by another ; so that the came number is con- 
tinually kept up, i|pdr a thread»of the same substance may 
be continued to%ny leugdi. The single filaments which 
arc thus froiQ time to time added are not joined by 
tying, but are simply laid on jhe compound thread ^to 
whtch they will adhere by their gum,^d the ends being 
extregiely fine do not occasion any percepdble uneven- 
ness^in the spot whereon they are laid. 

It is of ccgisid^rable importance ^at the water wherein 
the cocoons are put should be either rain waier, or that 
which is obtained from pond^or slow ruiTiiing streams. 
That denominated bard ^ror, ^ch is supplied by 
springs and from weUs, usually contmns a hirge propor- 
tion of earthy salts, and will not supciendy soften the 
gum^ so that the threads wouid be liabje to continual 
fracture. • • f 

Fire being, applied dn the furnace, the water in the 
boiler A is brought nearly to dJe point of boilidg^ The 
exact degrees of heat*to which the water shddld he raised 
do not appear to be particularly defined, But are ascer-* 
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tained only -by the effects produced^ and are regulat^ 
a^^'*ordingf to the experience of the reeler. If the silk 
comes off in knc^s or lumps^ which are not fully extended, 
it shows that the water is too kot: it must be immediately 
cooled, and the fire abated. If, on the contrary, the sUk 
is with difficulty drawn from the cocoons, which is 
known by their ' often bcj^mding from the boiler, the 
water js then evidently not hot enough sufficiently to 
soften the gum, and the fire must be increased. 

Two or three handsful of cocoons are thrown into the 
boiler, wherein they are submerged during some minutes 
to soften tlieir viscidity. The reeler then takes her seat 
at the side, and gfntl/ pr^sses^the cocoons with a brush 
of about six inches long, made of the finest twigs, or 
tops of heath bound together, and cut off evenly at 
theii ends. By this operation the loose threads of the 
balls adhere to the brush, and are drawn out by its 
means, when the reeler di: engages them, and draws their 
ends through her fingers to clear them from any loose 
flossy silk. These preliminary steps are called the 
battue. The end^,of four or morc'of the threads thus 
cleared — their number of course nregulaang the fineness 
of the silk intended, to be wound — are passed through 
each of the holes in thejron bar e. «^fter this, two of 
these compound tj|lireads, consisting of four or more 
threads each, are twisted twenty or more times ,round 
each other, in order that the filaments may better unite 
together by these mutual crossings, s^nd likewise that 
the whole p;ay assume a cylindrical form, as widiout this 
twisting the silk would be wound fiat on the reel. After 
being thus passed through*’ die iron bar e and twisted, 
the threads are leej. through the wire eyes of the layer, 
and being thence cynducted to the reel are made fast to 
its rails. A boy or girhis now employed to turn the 
handle pf the reel ; this must be performed with a re- 
gular even motion, and somewhU slowly, until it is as- 
certaifikt that all the cooions yield their threads freely. 
As soon as tliis is ascertained to be going forward satis- 
factorily, a much quicker motion is given to the reel* 
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Tins speed is/however^ regulated l»y the reeler accordijg 
to certain indications. If the cocoons shoiiTd bouSd 
from the water the motion must be sl&ckened, and if 
knobs or lumps appear, which show that the silk is 
yielded by tlie cocoon more rapidly than taken up by the 
reelj its rotations must be accelerated. ,It is the province 
8f the reeler to observe these^signs^ and to regulate ac- 
cordingly the heat of die water and the celerity uf the 
winding. , * 

The slow travarsing ^odon of the layer prevents the 
threads from lying over each ot|^er on the reel^ until 
diey have made so njany revolutions through th# air as 
to dry the gum of the ailk tuffifienliy to prevent the 
adhering of the threads together. Tlip sizes of the 
wheels and the numbers of their teeth are so.regul^ted^ 
that after the reel is covered for about the breadtli of 
three inches by the gradual progression of the layoff half 
a revojution of the horizontal •cog- wHeel will have been 
madcj and thereafter the layer will necessarily return 
%nd direct a second course of thre^ls over those first 
laid ; aud so on^ witll the entbre lengtii of silk proper to 
form the skein hts been wound. , 

The maCluHc winds twb skeins at the same time, 
winch it is evideift cannot by this arrangement in any 
way* interfere with each bther. ^ • 

It is considered essential to the production of good 
silk, that the thread shall have lost part of its heat and 
adhesiveness •befve it touches th^ bar of the reel. For 
this reason, the Piedmontese reelcrs are obliged by law 
to allow a distance of 38 J^ey^J^nches “between the 
guides a and the centre of the reel/' The motion of the 
layer is also regulated, and must be mi^ved as here shown 
by a cog-wheel, instead of by an endless strap, which is 
sipmetimes used in other of the Italian states, and which 
if suffered to groV slack will slip without movifig the 
layer ; thfe threads will* conseq^ntly not lie ^sj^jpctly 
and regularly, and the skein will he gummed together ; 
whereas the regularity^ of the cog-wheels cannot be inter- 
rupted. When the skeins are finishe(j|^ the reel is 
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^movec^ from its frame, and after being set to dry tliey 
are taken off folding the *arms provided with hinges. 
Each skein is at this time generally tied round in two 
places with some of the refuse silk, and it should also 
be slightly gummed in one part, but not so much as to 
occasion its .adhering together strongly; a suf&cietit 
quantity causes the skein to preserve its regularity; too 
much*guin would occasion the thread to Weak in the 
throwing mill. The silk is then doubled into a hank, 
and is considered ready for dse 6r sale! 

Although the pro(*Jss of reeling is apparently very 
simple^' yet some att^ntio^ and skill are required for the 
production of an Iven thread. * The reeler must not wait 
until the thread of a cocoon is entirely exhausted before 
she* puts on another, because as they approach their ter- 
mination the filaments hecome much finer. It is necessary 
to attend to this c^rcumstitnce, as well as to the breaking 
of the threads, that the requisite degree of substantc may 
be preserved throughout. This gradually decreasing 
thickness of the fibres is in such a proportion, that where 
half wound cocoons, previously brokeA^i are again added, 
two such are considered equal to one that hgs not been 
used. Thus the union of three new and two half wound 
threads are equal, to silk*of fom; cocoons. • 

The balls must •not be wound oflT to the last, because 
when they approach their termination, the liusk of the 
worm, or is carried forward with the thread and 

makes the silk foul. • When the silk ishearly wound oft^ 
the chrysahs^will drop through, and the ball being then 
too light to continuq IS li^a^boiler, will rise to the iron 
bar c, and if jiot immediately removed would, by stopping 
the passage, occasibn the breaking of the whole thread. 

In giving a propft degree of attention to all these parti- 
culars,^ the reeler will findi unceasing, occupation. She 
must, besides, be always prepare^l with new ends of co- 
coons4p leplace those which break op come to an end ; and 
from time tq time it is necessary to throw an additional 
.supply of cocoons into the boiler for this object. Even 
this little poi^t requires to be done with judgment; 
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foi;if any of the cocoons should reinain too long in hot 
water, their gum would" be (lissolved^ and the sfti-, wouiSf* 
come from them unequally. The balla when in the 
boiler must be frequently pressed under the water, that 
their whdle surfaces may be equally wetted: if this is not 
attended to,, the principal part of each ball would, from 
ife buoyancy, remain dry and ltubbom,^hile the portion 
immersed would be too much softened. 

Silk may be wound of any size, from one •cocoon to 
one hundred ; but^it is difficult to unite more than thirty 
in one thread. The art consists in winding an even 
thread ; for as the iijament of each baH is not pf one 
uniform tenuity throughc^t, file ^ill, of the reeler is 
required so to arrange and bring the threads together, 
that the same thickness may be continuously preserved 
throughout the skein. This perfect equality *is so dif- 
ficult of attainment, that thef degree of substance in the 
silk is never exactly defined ; aid, with the exception of 
a threacl of two cocoons, which is so caUed, silks are not 
distinguished as those produced from ihree, four, or five 
fibres, but are said^to’be of three to fomr, four to five, or 
five to six cocoons? Coanser skeins are not even so nicely 
defined; bu^arq called from twelve to fifteen, from fifteen 
to twenty cocoons, <«and so on. , 

Tlie reeler must alwaya during the qpibration of wiiuP 
ing ha\e at her side a bowl of cold i^ater, wherewith she 
may from time to time, as occasion arises, abate the heat 
of the water iR th^ boiler. It is not of more consequence 
to the facility of reeling, than it is to the quality of the 
silk produced, that the water sh o^ ldbe of proper temper- 
ature. If too hot, the threaa'^fov^what is technically 
called dead, and is without firmness ; |ind should there 
have been a deficiency of heat, the enj(Js will not be well 
jqined, and the silk will be harsh. A thread cannot 
without difficulty be wound Vhen only cold wtfter is 
employed * aniLthe adhesion of the fibres of which it is 
composed is so slight,' that the thread breaks by th"e Appli- 
cation of the smallest force, and the least mbisture will 
separate its filaments : those of silk wouhd from hot 
water ^cannot be separated except by the saAie agency. 
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When the reeling of the skeins is finished, the boiler 
.X'*must t)e cleaned; all the chrysalides .which ihave been 
stripped of theif covering mu&t be removed, together with 
such cocoons as still retain a portion of silk. I'hese latter 
must be thrown into a basket, into which the loose silk 
■which is disengiiged in making the battue is likewise 
placed : these are conside^ as waste silk, and must be 
carded and sinm in order to form threads. The water 
in the boiler must be ch?j]ged four times a day when 
dupions and choquettes are wound. If only good cocoons 
are reeled, twice is considered often eiiough for its re- 
newal. The chrysalides and husks contained in the 
cocoons very speedily make the tvater foul : it is therefore 
that these frequent changes are needed; for if the water 
employed be not tolerably clear, it will be in vain to look 
for the production of fine glossy silk. 

The weight of silk that can be reeled in any given 
time is governed l5y the degree of quickness wherewith 
the reeler can add fresh ends for broken or expended 
cocoons. It makes Ifttle difference whether twenty cocoons 
are united to forfn one thread, or*th3 same number be 
employed to produce four skeins,' proviSed both descrip- 
tions are wound wi£h an equal regard to evenness and 
r"od quality. There is a degree of dexterity required in 
adding the ends, 'v(hifh can only be acquired by practice; 
and very few reelers are sufficiently expert to give the 
necessary attention to three skeins at the same moment. 

A woman expericiic«l in the business of reeling, with 
the assistafice of a girl to turn the wheel and attend to 
the fire, can with eav^, off one pound of silk, con- 
sisting of four to five cocoons, of the most perfect quality, 
in one day. Twu skeins are wound upon her reel at the 
same time ; when «these^ axe completed, they are set in 
the »l^de to dry, without ^being removed from the reel, 
which, for this purpose, can be readily disengaged from 
the fi^)nt^. These two skeins will occupy the morning’s 
labour. Ii^the afternoon a fresh reel is employed, and 
^ two other sl^ins are wound, which again are set af)art 
until the moj^ng, that they may be dry before removal 
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f^oin the wheel. Wliere silk of ;more ordinary quality 
is wound^ one person *can ^s easily attend to the re^ng 
of four, six, or even more skeins, plaoed at the same 
time on a machine of larger dimensions. A coarse, foul, 
and ordhiary silk will be die produce, six or eight pounds 
of which may be obtained by one day's labour of a 
Voman and her young attendlint * 

When skeins of silk thus completed become .articles 
of sale, the fineness of their thread is determined by means 
less liable to deceive {liaq the unassisted eye of man. 
A reel so constructed, as that the circumference of the 
skein when wound tQ)on it shall ^be of* a certaiq known 
admeasurement, is made, to perfc^ p, given number of 
revolutions, usually 400 , when the skein is removed and 
accurately weighed. The comparative weights^of silk, 
whereby their fineness is denoted, are estimated in weights 
called deniers, twenty of wiiich are equal to sixteen and 
a half grains, • • 

It ts evident that tlie smaller the tendency of the 
•threads to break the greater is the-» proportion of work 
tiiat can be accoiqplished by the reekv ; and this forms 
one among the%nany« reasons for choosing sound and 
good cocoons.* • ' 

The breaking of the single filaments arises princip^^ 
frofti using ill-formed eocoons, and ffiom the improper' 
regulation of the heat of the wafer. The silk of du- 
pioilk is so interlaced that it perpetually breaks, render- 
ing tliese tho mqpt troublesome and unprofitable of any 
quality for winding. 

The whole thread is sometiTju^broken *in its passage 
from the cocoons to the reel, *!nrou^ the stopping of the 
loops in the layer by knobs as before i\escribed, or by the 
reel being turned with a jerking motiop. Even in this case, 
Jiowever, the silk does not require to he rejoine^by a 
knot, but is sufficiently attached if the parts, od being 
brought together, are ^ghtly twisted. 

Evenness of thread, and the absence of knobs*ojrKnots, 
which among manufheturers give to silk the name of 
being foul, are the leading points which ^determine its* 
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value. The best raodc^jfor Judg^g whether silk be 
ic«>o open the skein^ ahj^dopk- doWn upou it in the same 
direction with the light. ’ Bj this bcamination any 
ness which exists will be readily perceiVed> and a very 
little practice will enable a person^ by k mere coup 
to judge with accuracy upon the essential qualities of the 
silk. *** ^ 

Roy^l '‘cocoons, which are those which have been 
pierced by the breeding moths, w never reeled, but are 
spun with the soufflons and perrorated cocoons. These 
are^ all boiled in water, the soufflons for half an hour ; 
perforated cocoons soidlwhat longer ; and royal cocoons 
for a full hour. Theilattfi* kijnd are opened while yet 
damp ; the other two descriptions are first dried and 
then beaten to^diseqgagp them from their chrysalides, 
which are ivdiiced to a po#der. The cocoons thus pre- 
pared are placed on a distaff, and opened by taking each end 
and drawing out the fibres-at arm's length. The produce 
of these balls, when worked, is called flmret. If ‘after 
boiling and beating -the cocoons are carded, the deuret 
will be more beautiful and of a brighter colour, but of a 
higher price, owing to the waste which attends this oper- 
ation. It is considered* a vc’-y tolerable day'T work for 
^'vgood spinner to complete one ounce of fleuret. Of this 
description of silk, royal cocooiif produce the best, n6xt 
the perforated cocooinT, and, lastly, the soufflons. 4 very 
inferior kind of rilk is also produced by spinning' the 
coarse 'floss and the refuse of the reeling. ^ 

Although those cotocSis from which the moths have 
been allowed to escape are always consigned to the hands 
of the spinner insteais^tytffMf feeler, it vrould appear from 
thij testimony of one who took much trouble to ascertain 
tlie point, that gr^at part, at least, of tliese, might be 
advantageously wound, f / 1 have," says the reverend 
Mr. feviayne, taken the pains to unravel the cocoons 
after the insects had left them,» and 1 found *tl)at the 
thread was not discontinued in any one instance, unless 
when 1 brokt it myself. It was oftan so much entanglf^d 
that f COUI 4 not proceed, yet sometimes I have wound 
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iX^ nearly the whol^ CDcooh. i| put in watei^ the 
will be iftimediately entangled.*' One prear this gentle* 
mlto bred one hundred wilrms^ and allowed them all to 
pierce their coco<ms : he was able to wind off fifty of 
these, which weighed exactly one hundred grains, and 
4he waste silk for spinning tVrhich retnained after the 
reeling weighed thirty-three grains. 

Information obtained^rom an accurate and very intel- 
ligent observer, leads & the conclusion that the estab- 
lishments' for reeling silk in France are much inferior in 
their arrangements to those of Italy.^ The principal 
eause assigned for tlils inferiorityf is the want of some 
general regulations, which in some measure would con- 
trol the mode of conducting the jirocei^s. It ys said 
' that the Piedmontese silk owAtthe reputatioti it hds so 
long enjoyed, and which it continues to sustain, to regu- 
lations imposed by the government at an early period 
after tke initroduction of silk cultivation into that country, 
^nd which are still very strictly enforced. The tendency 
of these regulations is not only to obt^n good silk, but 
to procure also rd^larity in size, and uniformity in the 
working of, the machines employed for reeling. The 
proprietor of a silk filature in Piedmont before he coma*' 
mences the business of rading, is obliged to announce to^ 
a local board of commissioners themumber of boilers he 
intends to use, and the thickness and weight of silk which he 
means to produce in the season. A smaller quantity 
than five hundred pounds' weight ol silk is npt allowed 
to be reded in a single filature. The varlaus establidi- 
ments are visited, during tiif of reeling, by the 
members of the commission ; and should any person be 
found operating upon a greater or lesser number of 
cocoons than lie has previously reported, or otherwj^ in 
atiy way infringing the regulations, a fine is imposed. 
Nothing of this kind exists in France ; and in conse- 
quence there is found an infinite variety in the^ siie of 
the^reel and the thickBcss of the silk. Some wind off 
their cocoons with cold water, some with hot, ^id otfiers 
again use steam for softening the tenacity .’df ' the 
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cultivators of silk in France reel the cocoons they 
have producedjB even although tliese should hot weigh 
more than twenty x)ounds. in many places the reelers 
are paid according to the weiglit of silk wound^ and 
without reference to its quality ; a system which na- 
turally tends to carelessnea ? and improper haste^ as wel! 
as to the production of only the coarser qualities of the 
material. « In this case, the number of fibres continually 
being wound renders it iihpossible to supply deficiencies 
with sufheient quickness and regularity; and, as d necessary 
consequence of jliis defective process, tlie silk is wasteful 
and irregular, demawiingrin jill the after-stages of its 
manufacture much additional time, labour, and expense. 

The|e are Exceptions to this faulty manner of con- 
ducting the process of reefing in France, and particularly 
in tlie department of the (iard ; the produce of some 
filatures in that district b$ing consider^ nearly equal to 
the best of Italy. The silks produced in ArdecKe, and 
on the left hank the Rhone, are jpoarser, and less 
carefully reeled. As an^ exception, however, there is 
produced a superior description pf wliite silk in the up- 
per part of the department, of Ardeche,^ which is pur- 
■ ‘C^iascd by the lace manufacturers qf Normandy, and 
' wnich sells for m^e than 50 /t jicr ])oiind : a few years 
back it commanded as high a price as 1 50/. per pound. 

In a letter published in the Prcimneur of Lyons %n the 
5th of February, 1830, and which is uiidprstood to ex- 
press the opinion df ^he best informed merchants and 
manufacturevs of that city on the quality of French grown 
silk, there is much«^iair£hte* information to be found on 
the subject of the silk trade. It is stated in this letter, 
that, with the exception of the produce of some filatures 
in the department of the Gard, and of one or two others, 
desalted to be converted into organzkie by the proprie- 
tors themselves, and whose interest con^equwitly leads 
theiA^ bestow the requisite degree of care, none of the 
silk of France possesses the desitable regularity of $bre 
' whicli distinguishes the silk of Briance. 

Jg^iously to its undergoing the process of ‘throwing. 
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tlie raw silk of France is submitted to examinalion^nd 
selection* in order to class the different discriptions found 
in the same parcel. This is both a tedious anil expen- 
sive work, which is wholly unnecessary when employing 
Italian raw silk. 

• The interference of the Itedmontefe government, as 
above mentioned, may, at first view, appear to have 
been beneficial to the silk trade of that coun^y^ and, so 
considered, might lead«to^tbc belief that similar inter- 
meddling would *be equally advantageous to France : the 
soundness of this o|)inion may,*howeirer, be doubted. 
The effect of the regu^tiona deScri^eil is to create a 
monopoly in the hands of large and wealthy proprietors 
at the expense of the poorer cultivators, who arejjnjustly 
restricted from the conversion of their own ploduce* and 
arc therefore unable to dtrive all the advantage that 
might attend upon their labour. Tike effect of this, and 
of evfry other kind of oppression, is to destroy the 
•springs of industry, and coiiscqueiUly to dimiiiitdi the 
annual produce. • , • 

In France, the sm^ll farmer employs, probably, the 
least efficient^ part of his. family ^ in a pursuit which 
somewhat promojjps their worli^y advantage, but whidf,' " ■ 
under restrictions similar to tliose i^iposed by tlic ^r- ^ 
dinian government, would not offer*sufficient inducement 
to command his attention. Having reared a few thou- 
sand silkworms, he is not restricted for the sale of their 
raw produce to one or two wesSthy propriq^^^s 
tures, whose interests would lead them tif combine to- 
getlier and depress the price^fiu8|tt\>duce ; and although, 
for a time, his attempts at reeling fall short of 
perfection of the art, this is the le|?er evil of the two, 
and one which, in the nature wf things, ^must dimmish. 
^The powerful sp»r of interest, which is wanting^ the 
other case, is continually inciting him towards proficiency, 
that he may turn his industry to the greatest protiT; and 
the principle appear* incontrovertible, thaf individuals 
will always judge better for themselves on* such subjects* 
than any government can judge for them.\ 

• o 2. ' 
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THRvtWING. 

AIIT BROUGHT FROM ITALY. IMPROVEMENTS SINCE MADE. 

SINGLES. TRAM. ORGA)fZJNE. BOILING TO I ISCHARGE 

GUM. ITALIAN THROWN SILK. — -^REASONS FOR ITS SUPERIOR 

QUALITY. HIGH PROTECTING DUTY OiT IMPORTATION. RE- 
DUCTION TIIEREIM-’. UvtpROVED QUALITY OF ENGlilSH THROWN 

SILK. — GREAT EXTENSION lit' THE BUSINESS. IMPROVEAIRNTS 

IN THROWING AIACHINERY NOT AI>OPTED ABROAD. LOW 

WAGES THE OCCASION OF THIS. EXPENSE OF ORGANZINING. 

WAfP’E IN THE PROCESS. 

It has been already shown^ that the English throwsters 
were indebted to Italy fo. their knowledge of a most 
material part of the art of preparing raw silk fbr the 
weaver, and that th3 mills first erected for this purpose 
by Messrs. Lomb? at Derby in the ^ year 1718 were 
copied from machinery then used in SMedmont. The 
English reader, who ^as heeu accustomcRl^ to swatch with 
;^f,niration and pride the progress of ingenuity among 
his countrymen, Vill not be surprised to learn, that the 
tin-owing mills then erected, although justly, at that 
time, the objects of admiration, are now rendered obso- 
lete by improvements^ subsequently ^ ma4e. On the 
other hand, in the country whence our enterprising 
countryman first drew Jijig pla^is, the same arrangements 
are continued to tlie*^ present day, witliout improvement 
oi^ alteration of anv kind. Even in France, where the 
silk manufacture h^s long been one of the staples of 
the ^ntry, and where fiiere is no deficiency of either 
ingenuity or enterprise, no*Smproved machinery had, up 
to a recent period, been er; 2 cted for- the*iirepara- 
tion of organzine, although it forms one of the most 
important materials used in the pl-oduction of most of 
their fabrics, ^and is one of indispensable necessity in 
somtt branche ^ of the manufacture. It is believed that. 
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to the present moment, the whole of the or^anzine used 
in France for the manufacture of their fah^as, 
continues to be drawn from the other fside of the Alps. 

Raw silk, before it cJh be used in weaving, is made 
to taka one of three forms, being converted into either 
singles, tram, or organzine. 

• The hrst, which is the ilost simjfHe process, consists 
in merely twisting the raw silk, in order to give more 
firmness to its texture ; and, in fact, during* its progress 
towards the formation of the 'two other preparations, raw 
silk must pass through the intermediate state of singles. 

Tram is- formed by twisting tdgethe^ not very closely, 
two or more thread^ of^ raw silk, and this description 
most commonly forms the weft or shoot of manufac- 
tured goods. * 

The formation of organzine, which is princip^ly used 
in the warp, that is, to form the length of the goods, 
is a more elaborate perfon^auce, and requires a more 
detailed description than the two former, in giving which, 

• it is hoped, tha^ a correct idea may ]pe also communicated 
of the preparation of tram apd singl^^s. 

To do this, alt is scarcely necessary to attempt the 
description of machinery qn an’ei^cnded scale, since the 
requisite exp1an|tions can be^given with greater clow 
noss, and with equal covectness, by ^oans of the simflit^u. 
mechanical arrangements. With dus view, all notice of 
the recent improvements which have been adopted in the 
most considerable throwing mills will be suspended, until 
the simpler operations which {>re6eded th^e improve- 
ments have been detailed. Not that thero is, in reality, 
any complexity in even fhe* elaborate engines for 
throwing silk, but to any person not much aocustoiyed 
to the examinadoD, or conversant the uses, of ma- 
chinery, the mere exhibition* of numerous cranks and 
* shafts crowded into a narrew space, and giving^otion 
to a multiplicity of wheels, has a tendency to confuse the 
mind, land to create an appearance of complexity and 
confusion, where, in truth, all, when weH understood, 
proves to be beautifully distinct and sim][de. • 

o 3 
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In the descriptions ^that will be found in this volume^ 
•ef /he various processes used for the preparation of 
silken threads^ (iiid for their conversion into useful fa- 
brics, as well as in all explaifations of the various me- 
chanical contrivances whereby these processes are effected 
OT simplified, the use of all technical terms is as much as 
possible avoided. • Where llhese occur, as sometimes they* 
must, in order to avoid prolixity or unnecessary repe- 
titions, su^h explanations of their meaning and value 
will have been previously furnished, as, it is hoped, 
will preserve the general reader from imbibing those 
false conceptions and Impressions, which never fail to 
bewilder the mind^ an^ thus repder'it difficult to acquire 
any clear comprehension of the subject. 

The^operatidfis which raw silk undergoes in its pro- 
gress towards organzine may be divided into six distinct 
processes. » 

1st. Winding it from th'' skeins, upon what are called 
bobbins, in the winding machines. *■ 

2d. Sorting it, wh^ti so wound, into ijp different qua- 
lities. P 

3d. Spinning or twisting each in^vidur.1 thread in the 
mill. o • 

Bringing together ^ upon fresh .bobbins, two or 
'-“'more threads al^ady spun 01 % twisted. * 

5th. Twisting these wro or more threads together by 
means of the mill. 

6th. Sorting the skeins of twist or organziqe, according 
to their Afferent degrees of fineness.' 

The first operation, that of winding the raw sHk, used 
always to be performef?^ means of a winding machine, 
the construction of which may be easily understood, if 
reference is made^to the diagram here given. The 
machines commonly used<,for winding are continued to 
a con^erable length, so to wind a • great number of 
skeins at the same time, but to simplify this description 
only f part of the machine is drawn, the remaining 
parts being jnly reduplications of vhat which is given, 

• Each skein ^ raw silk must be extended upon a 




and stand oppUsite^ and parallel A the four spokes of 
tlie answering ^trt of the wheel. T^iese parallel spokes 
are then connected together hy bands of string, thus 
fonning a kifld of lantern* wheel;* and the bands can be 
so.placed as to ^ary tlie eflecllvc diaipeter of tlie wheel, 
in order to suit exactly the size oi^ ifie skein to be fixed' 
upon* it. This provision is rendered necessary by the 
circumstance, that the raw silk of most countries is wound 
so as to be equsA in circumfereirce to a yard, according to 
the standard measure of the country ; and*as some dif- 
ference exists in tliese stas^dard^ . tlie reA which would 
suit die silk imported from one quarter would, without 
some such provision, be unsuited t* that of any ofher 
country. ^ • 

The swifts m|y be madq to revolve -freely u^^ wdre 
pivots ; ,but as it is needful to wind the silk from them, 
and to deliver it upon the bobbins, with an uniform 
degree of tension, si^nple means are emplqyed for creaU 
ing the necessary amount of friction, eUher by meaqs 
o 4 

• 
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of a spring or by^hajiging a looped wire upon the axis 
withinside die reel. To this loop a small leaden weight 
is altacl^. are what* are called the kobbins; 

these are made oi wood, and consist of a hollow axis, on 
eacli extremity of which is fixed a ciccular disc, the uses 
of j^ich discs are to cause the revolution of tlie bobbin, 
in a manual' whicl^ wilFbe ^lescribed, and to confine the , 
silk upon hollow axis. These bobbins can be easily 
pls^e(Ldn or withdrawn from the frame. D is called 
» iie This is4;l^ht v'oodep rod, having wire eyes 

fixe)lM%, one^uppbitte to each bobbin; through which 
eye^tne lend of d^e thread upon the reel is passed when 
it is attached to \he ly)bbin. Thi» layer has a lateral 
motion communicated to it, by* means of a crank fixed 
upon the cross c spindle E, which crank is turned by 
two bevelled wheels fixed at the end of the horizontal 
spindle G. The whole is put in motion by the bevelled 
wheel on the upright shaft F, which is connected with 
another bevelled wheel on the spindle G. This, re'^olv- 
ing, carries with it the wheels or discs H H ; and the 
discs of the bobbins resting upon tliese ale carried round 
by die friction caused by their own weigl^t, and occasion, 
consequently, the delivery of the silk from the reels upon 
the bobbins. The motion of the layer causes this de- 
to be uniform over the axes of tlie bobbins. The 
^ constant attendance '^jf^ children upon this winding ma- 
chine is requisite, in order to join the ends of any threads 
which may be broken in winding, and when the skeins 
are exhausted, to place, new ones upon tht swifts. When 
the bobbins are filled, they are lifted out of the frame, 
and empty ones are plaR»! in< their stead, to which the 
skeins l^ng attached, the operation is continued. During 
occupied in renewing the skeins upon the swifts, 
or of removing and Replacing the bobbins, the process is 
still ca^Jjinued with the une^austed swifts and unfilled 
bobbins, each being in that respect^independent qf every 
other. « * ‘ 

The third operation, that of spinping or twisting the 
thread thus wo^nd upon the bobbins, is performed with 
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Uie tlirowing mill. The particular construction of tbit 
mill is ^equently varied, «but the principle of ite.i^tioa 
being always the same, if would be usdess to describe 
more than one of itj modifications. Mills of great power 
and coilsidcrable extent are generally used for this |air- 
pose in England, but on the |;ontinen^it is by no means 
*unusual for artisans to purchase raw silk, aiid^^o employ 
their wives and children in preparing it for weaving. 
The machines which are theu U6^)^e necesifati^.^aU, 
and are turned by hau^;* from tite^orpL in 
usual for them to arrange the spjpdles^ the appatitltos is 
called by them the ciyal. This ^roWbting mill is now 
chosen for description in*contequencaof its simplicity. 


Fig. 9. 



The number of spindles*whid;:^ it contains is thirteen^ 
and of these, to avoid confusion, only six are shown in 
the diagram ; the remainder would br arranged behind^^' 
those which are seen. Upon each t>f the spindles the 
hollow axis of a ^bbin, before described, is plajad, so 
that the bobbin has liberty to turn freely upon the spindle. 
Upon ea(^ sphidle, just above the bobbin, a piece o&hard 
wood is so fixed by a pin as to cause the wo^ to revolve 
with the spindle. To this wood is fiyed iw piece of wire, 
called a flyer, bent in the form here given. <At each 
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extremity of the flyei® an eye is formed; of these the 
lower eye Wnda^ opposite the middle of die bohjiin, and 
the up])er eye is exacdy over t)ie centre and a few inches 
above the top of the spindle. The thread from the bob- 
bin is passed through both these eyes, and also through 
another wire-eye, /ixed in jfi oval frame L, which has a 
traversing motion to and fro, communicated to it by 
means of a crank, or an eccentric pin, k. I'his is fixed 
in a cog-wheel, turned by la pinion upon the perpendi- 
cular axis E, the end of the mil ^ being supported upon 
a roUer, to cause its ipore easy and regular motion, so 
that the4hreads Ire gi^ided with regularity to the reel K, 
in the same manner as by difc layer to the bobbins in 
the winding machine before described. Motion is com- 
municattKl from the crank B to the sjundles, by means of 
a wheel D, connected with a pinion on the upper end of 
the vertical axle E, which also, at its lower end, has a 
drum F to receive the entiiess strap or band a <z. ,, Tliis 
encompasses the oval frame G, and gives motion to 
aU the spindles, being so confined by ««he rollers d and 
a as to press with* the requisite degree of force upon 
the spindles, and to give to all of them 'an uniform cele- 
rity. 

is now evident, thatf every revolution of the spindle 
and flyer must give a twist to the thread drawn from 
the bobbin. Whether the twist shall be hard or slack 
depends upon the comparative celerity of the spindles 
and bobbins, and dda proportion is reg'ilated by the re- 
lative sizes n:)f the wheel h and the pinion i, whence the 
reel and bobbin receive.<<heir«motion. For different ma- 
nufacturing purposes silk must be thrown or twisted 
With different degrees of hardness ; this is provided for 
by the power of changing the wheel and pinion h and i 
for of different proportional diameters. 

For the purpose of clearer elucidation, one of the 
8pin(])e8,is shown without a bobbin, while the rest are 
all mounted, and supposed to be in action. The skeins 
upon the reel should be made to an uniform length, and 
this is attained by a train of wheels consisting of a pinion 



*CltAP. 11« 


THROWING. 


20 $ 


n fixed on the principal spindle *11, turning a wheelio^ 
which has a pinion fixed m and turnings with *it, giving 
motion to a larger wheelf?. This, again, has another 
smaUer wheel upon its spindle, with a pin fixed in it, so 
that at every revolution it raises a hammer and strikes 
^upon a bell a, whereby the <fttcndant Jias notice of the 
quantity wound on the skeins. 

When the machine is employed for the first oper- 
ation of twisting raw si^c for «rganzine, which requires a 
strong and closo twist,* the wheel k must be of greater 
and the pinion i of less diamet^ than are here repre- 
sented, in order that the reel K^and the bobbins may 
receive a slower motion, proportionate the speed of the 
spindles. • 

The silk is now in the form of singles, the oilly dif- 
ference between which and the single twist in course of 
preparation for organziye, tesides die degree of hardness 
noticq^ above, is, that in th^ latter* process tlie crank 
must he turned in an opposite direction, so as to give a 
reverse motion the machinery. 1[>rganzine silk is of 
the nature of ri^e* where \he contbined strands are 
twisted in an ojipositi direction to that given to the 
separate tlireifds, whereas Singles Xnd tram are twi^d 
onlj in one direcfloii, similarly to twine^ or to the indivi- 
dual strands of which tlie larger rpj^ is made. 

When silk is intended to be dyed in the skein, the 
twisting in this machine is but slight, and its direction 
must of course ck'pend upon its ulterior destination, whe- 
ther for tram or for organzine. Silk thread intended for 
organzine is, in this first operatien, twisted in a left-hand 
direction. 

The next operation is to bring tw(> three, or more*of 
these twisted threads together upoif one bobbin. The 
number of the threads depends of course upon t}]^ub- 
stance which it is intended to give to the organzine, and 
a carefid sorthig of the threads must he made,* sQ*as to 
bring together such only as are of an uniform texture. 
T(T effect this, a machine is used, very the^ 

winding machine already described. Instead of gather- 
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ing the silk from the bobbins on a reel in its first 
twisting fti the ^browing machine^ when the oligect is to 
prepare organzine, it is usual fo transfer it to other bob- 
bins. In the operation of doubling, these bobbins are 
placed in front of the winding machine, where, o*f course, 
they take the place of the Swifts, and stand two or three 
or more in a row, according to the number of strands 
to be subsequently brought together in the organzine, in 
the manner shown by the foUowijng figure. 


Fig. 10. 



The threads in the bobbins are passed over oi.e and 
beneath another wooden rail m and n, with botli of 
which they are brought in closp contact. These rails 
being covered with cloth serve tojileanre the silk in its 
passage, equally well with the less artificial means ofiered 
by^the fingers of the person employed in winding. 

Ki their passage or transfereiyse from one set of bob- 
bins to the other, erch thread passes through a small 
piece of wood e, which slides freely up and down in a 
mortised hole fiirough the fixed board/. The use of 
these slides, which are e(|ual in number "with the threads 
to be brought together^ will soon be seen. All the 
threads are then passed throhgh the wire-eye d of the 
la]^er D, which it is more convenient to place behind the 
bobbin, causing thC wire to be bent over it, as shown in 
the figure. The boWns, to be filled, rest upon, and take 
their^ volving 'motion from the wheels F, as in the 
winding machine. The degree of tension given to the 
silk thteads in winding causes them to raise the sliders e. 
Should any one of the threads brerk, the slider throu^ 
which it passed, no longer supported by it, strikes upon 
the bent lever t w, which, moving upon its centre w. 
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causes the hook v to catch into the Notches mad’ for that 
purpose iu the disc of ih^ bobbin B, i^nd this imfhe- * 
diatcly stops its motion. *The winding of the required 
number of threads thus proceeds with as much certainty 
as the winding of one would do. It is the business ot 
^le attendant to repair the broken thre|d, when the slide 
e being again raised^ the weight j?, attached to the bent 
lever t v, raises the end t, frees the notched bobbin from 
the hook v, and tlie macjiine ic once again in motion. 

The bobbins^ thus filted with double or triple threads, 
are once more carried to the throating machine^ and are 
there spun or twisted»together by ^ operation similar to 
that already* described, wftli Jhe sole^diiFerence before 
mentioned, of giving a reversed direction •to the spindles 
and flyers. In this operation, the silk, now. coiA^erted 
to organzine, is transferred to reels instead of bobbins, 
and then, being made up into skeins, is sorted for sale 
or use. Previously to this, itowever, and in order to 
yrevent its crinkling when removed, a tendency to which 
it has acquired fli the twisting, th^ reels are subjected 
for two or three niinutes to thb actionW steam, which is 
found eflectually and permanently to set the twist. This 
is a modern improvement ; *it having formerly been the 
practice to steep tlfo reels in boilhig water, a more tedious 
and less effectual operafion. Thc.digree of hardness 
given to tlie twist is varied according to the purpose for 
which it is intended, and depends, as already described, 
upon tlie relative diameters of ffie#wheel and pinion h 
and i of the throwstiiig machine. • 

The silk thus thrown is tailed* hard silk, and must be 
boiled in order to discharge the gum, which otherwise 
renders it harsh to the touch, and UT*flt to receive tlie 
dye. The silk is boiled for about fdhr hours in a plen- 
tiful proportion of^water, into^ which a quantity oO>«ap, 
equal to about one third of the weight of the silk, has 
been placed ; this assists in dissolving the gunii ai^ in 
rendering the silk soft^and glossy. , 

* By this boiling, the silk, wliich h|w already in the ^ 
previous operations of brganzining lost in the proportion 
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of from five to seven ^n<l a half out of each one hundred 
pounds oV its Wi^ight, is further diminished to twelve, and 
sometimes to eleven and a half ounces for every pound. 
Considerable carefulness is called for in this operation, 
to prevent injury to the threads from burning, which 
sometimes will occur, an)t occasion material loss to the 
manufacturer, or to the dyer, to whom the process is 
intrusted.^ If, by reason of the viscid gum contained in 
the silk, the skeins adherer to tl^e bottom of tlie copper in 
which they arc boiled, the heat is, by that means, neces- 
sarily intercepted in cts passage to the water, and ac- 
cumulated in tile sill^ which is ini* consequence partially 
carbonised and 'spoilt. Evdii when the ‘injury thus 
occurring to the staple of the thread is less apparent, it 
frequently, discovers itself when put into the loom, caus- 
ing infinite trouble and delay to the weaver, who often, 
in such a case, catmot weave in a working day of twelve 
hours more than, in the absence of injury to tjie silk, 
he would have woven in half that time, and the injury 
to him is therefore’ one of very serious* consequence. 

After this boiling, the silk is well washed in a current 
of clear water to discharge the soap; and when subse- 
quently dried, although its Weight is so sensibly dimin- 
isbed, its bulk i§, on di6 contrary, visibly increased,^ and 
it is seen to haife jicquired that peculiar glossiness and 
softness of texture which form its principal and cha- 
racteristic beauty. 

The gum which iha&* been now discharged served the 
useful pui^iQse of causing the adhesion of the fibres, as 
originally wound from the^cocoons. This end is now 
more effectually attained by the twist the thread has 
received in the ‘throwing mill; and the gum would 
henceforth be considered as a foreign matter, impairing 
th^^auty and destroying the flexibility of its texture. 
Were the boiling performed before the twisting, this 
operaticn could scarcely be at all completed, and at best 
only an ei^tangled woolly or doi^ny substance would be 
obtained, wbe^y jmfit for manufacturing purposes. Be- 
fore a thread of useful texture could be then got, the 
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eilk would require to be spun by* some proces: similar ^ 
diat followed with cottcfti wool, or speb, iifdL'ed,*as is 
necessary with the wastctsilk drawn from the cocoons in 
the first operation of reeling, and with those cocoons 
which are injured or reserved for breeding, and which it 
is found difficult or impossiw to wii^ in the filature. 

It has always been asserted, and, if the assertion be 
correct, it is a curious fact, that, notwitlistanding the great 
advantage of superior piachkiery, the English throwster 
is unable to produce organzine silk equal in (quality, and 
at as small an expense, or' with* as little waste, as that 
prepared in Italy. It was long higld, and is still believed 
by many, <hat the Italian tlirowsteP, who is also most 
usually a dealer in silk, reserves the finest qualities for 
his own operations, and exports only that ^'biclu is in- 
ferior. Supposing, however, that the ditference in the 
value of the thrown silk 5.s such as is stated, it is per- 
haps fearer to the truth to lieUeve that the climate may 
infiucnce the quality of a substance so delicate, since it 
* is well known ftiat, during certairf states of the atmo- 
sphere, the throvrtijg of silk fsperforfhed in this country 
at a comparative disaclvantage. . Or it may be, that the 
fibre of the silk is injuriously affected by its being pa^ed 
before twisting, dr by the lengthened ^oyage to whtw it 
is subjected in its transit to this copiftry ; and tlie higher 
ebtjnfation uniformly evinced by our throwsters for silk 
of the new crop, over that which lias lain for some time 
in the warehouse, would seem k) wdicate another cause 
for the alleged superiority of Italian orgaiTzine. It is 
owing to this preference of forcAgn thrown silk, that, in 
the face of a high protecting duty, it has always met 
with a certain, although limited, dertand from the iJn- 
glish silk weaver. Prior to ^the Jear 1824 this pro- 
jection in favour of the English throwster amousvfd to 
more than nine shillings per pound ; and when, by the 
removal of all* save the merely nominal duty of one penny 
per pound on raw syk, such a spur was given to this 
br&nch of the manufacture, that tl^ ^iwmtity of silk^ 
dirown in England was doubled, the importation of foreign 
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thi\}im silk^ although "burdened ttrith a duty of seFeo 
shillings and 8ixf>ence per pounds was not diminished^ 
but rather the reverse. Thisiiinpost in favour of the 
home throwster was afterwards reduced to five shillings^ 
and subsequently, in the year 1829^ to three shillings 
and sixpence per pound, wihout any material alteration 
in the quantity imported following these abatements. 
These facts must be held to confirm the correctness of the 
belief, that foreign organzme is, ^o a certain extent, and 
in some branches, necessary to tlie operations of the 
.^eaver, who, therefore^ will purchase it, whatever may 
he the duty wherewid^it is burdened ; so that, in truth, 
any impost would be nearly inbperative as a protection 
to the £nglishu throwster, while it would constitute 
a coDsilierable hardship to the weaver. It is certain, 
however, that this preference of Italian thrown silk is 
fast disappearing; and there arc now many among the 
principal English manufacturers wlio make use of Epglish 
thrown silk exclusively for the niRsnufacture of every 
description of goods.^ 

The act of parliament, ivhich was jtusscd in the year 
1824, whereby the duty on raw silk was *all but abolished, 
arid that on thrown silk was so materially leddced, occa- 
sioned, as has already been remarked, Considerable ani- 
mation among th^silk throwsters, who for some time 
experienced great difficulty in keeping pace with tire Re- 
mands of the manufacturers. This state of things 
naturally led not only, to- a great extension of their, estab- 
lishments, alld to the erection of new throwing-mills in 
various parts of the country, diut called li^wise the at- 
tention of ingenious men to the improvement of machinery 
already employed iu the processes of throwing, and to the 
proposing of new nibdes of effecting these processes. It 
doe^i^t appear, however, tjiat any new and material in- 
vention has hitherto been brought into use in throwing 
machsnevy ; the improvements efiected being, with some 
comparatively immaterial exceptions, confined to the more 
periect formation and execution of machinery already in- 
vented. The rude wooden wheels and drivers which 
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^pvere long used have nowgi%’'en place to well cjnstraeted 
ca 6 t-iro 9 gearing ; the old rough wrought-ir6n spmdles 
are now superseded by others of steely accurately turned ; 
and metallic bearings have been substituted for the bar- 
barous* wooden shoulders with which the throwsters were 
formerly contented. The cimaequen^ has beeii^ that at 

* a less expense of power the spindles have been made to 
revolve with treble and even fourfold speed ; thus econo- 
mising tinic^ machinery^ and labour. 

Hitherto these improvements do not appear to have 
found their ivay across the Change!; and the French dnd 
Italian throwsters w still contented* if theiiw spindle 
revolve 500 to 400 time^ in each inifiute, while ours are 
performing commonly 1800^ and sometimes even 5000, 
gyrations in the same space of time. Our Frencli*rivals 
are fully aware how greatly tlie English throwsters are in 
advance of them in this particular, but they have not the 
same^indu cement tliat exists^in this* country to incur a 
heavy first expense hi alterations, that they may secure a 

* prospective advjfntage. From the lower wages paid for 

labour in that country, such^advantdj^c would not be in 
any proportion *to tlfat realised by our manufacturers. 
Wherever'the wages pf labour are* highest, there alleys 
will be found th0 greatest encOurageii^ent for the Zer- 
oise of ingenuity in abridging its ^ifiount. The wages 
paid "in Lyons to men employed in silk-mills does not 
average more than six shillings and sixpence per week ; 
and Uie carninpis of w'omen arsd girls, who, taken to- 
gether, form five sixths of the number of hands em- 
ployed, scarcely exceed three shiHings per week, for which 
pittances the whole are required to labour fourteen hours 
per diem, • 

The French throwsters have another disadvantage. 
•They are dealers as well as^manufactUKirs, buyitig the 
raw silk and selling their organzinc through brokers to 
the silk-men.* The mills being situated in tlieiceiirfrc of 
the silk-producing district, their purchases ar^ made from 
country farmers, who bring to market only small quan-. 
titles, seldom more than fifty, and most generally not 
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^eKteeding ten pounds raw silk in a parcel. On this 
account throwster must incur additional lajiour and 
expense in sorting the skeins^ IP as to produce a tolerably 
regular thread of organzine. In this they frequently 
succeed but indifferently ; and the consequent disadvan- 
tage in their saleo is poony compensated by the two or 
three per cent, which they reckon upon gaining in the* 
weight from the draught of the scale in making so many 
small purchases. • 

The expense of organzining in France, as ordinarily 
conducted, is said not ^o exceed two shillings and nine- 
pende lu three shillit^gs jier pound, including the loss 
from waste. MM. Cliartron,*p#'rc etfils, afcSt. Vallier, 
whose silk establishment is reputed to he the most ex- 
tensi'/e in France, and who conduct the manufacture in 
all its various branches, — reeling from the cocoons, 
throwing, and weaving, — estimate the expenses of the 
throwing processes higher than the price here men^oned. 
They convert their raw silk into organzine for use, and 
not for sale, and consequently may be* supposed to em-’ 
ploy more carefulness in the operations than is bestowed 
in other establishments differently bircui^stanced, drawing 
ajnore than equivalent advantage therefrom id the greater 
faefiity which accompanits the subsequent stages of their 
manufacture. Wfte;re the requisite degrees of attention 
have been bestowed in reeling, sorting, and throwing, 
the French grown silk is undoubtedly of very fine quality, 
being fully equal to* tho Italian. TheiFrench manufac- 
turers thenlselves give a preference to the production of 
their own soil and indit^try. « 

The charge made at present in the neighbourhood of 
London for organzining Italian silk is about five shil- 
lings and sixpence ^er pound, the throwster taking upon 
himbflf, out of this price, to make good to the merchant 
the value of the waste, whatever it may prove. If the 
owner cf the silk is content to bear this loss* of weight, the 
throwster will abate one shilling per pound of his charge. 
The waste varies materially in silk produced from different 
filatures, and is much greater with that brought from 
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Italy than is incurred with the* East India company’s 
importa^ons from Bengal.* The loss sustain edfLn the pro- 
cesses of throwing this of silk is said sometimes not 
to exceed two per cent, upon the weight of the raw ma- 
terial ; *thus giving evidence of the great degree of care- 
fulness which has been useil the original reeling of die 
• cocoons. 

In a throwing-mill situated in the neighbourhood of 
London, which has been recently erected, an J Vhere due 
attention has been pauf to the fitness of the machinery, 
there are l6'00 swifts employei^^ with a proportionate 
number of spindles.. These arc^l pift in modon^y a 
steam engine, on the high-pressure principle, of six-horse 
power, having a boiler of capacity cqualL to the produc- 
tion of steam for an engine of double that (oreeJ*. The 
suqdus steam is employed in warming and drying the 
factory. In this establishment, which is very carefully 
and ably conducted, there sfie emjfloyed 120 people, 
mosdy young girls ; and the quantity of silk thrown 
•during the whoU year, the works IJeing constantly em- 
ployed, is about 1 8,000 pounds* weight. The weekly per- 
formance varies sbmevdiat according to the quality of the 
material uidlep conversion, dnd also Vith the hygrome^ric 
state of the atmosphere; for which reason the yaarly 
working is stated, rathe/ than fall int(F any unintentional 
misrepresentation by giving the result of only one week’s 
operations. 
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* PLAIN VeAVINO. 

ANTIQUITY OP THE ART. INVOLVED IN OBSCURITY. LITTLE 

IHVUOVEMIeNT in weaving AEPAllATUS. INDIAN MANNER 

OF WEAVING. SIMPLE LOOM. MODE OF ITS ACTION. 

WARPING MACHINF. MOUNTING THE Lo6m. SHUTTLE. 

METHODS OF WEAVING. -A- RIBAND WEA^'ING. ENGINE LOOM. 

The art of coinbiiling and int^lacing fibrona substances 
with a view to the formation of cloth is of the very 
highest antvjuity, so that its origin is involved in deep 
obscurity. It is impossible to adjudge to any one peo- 
ple the merit of its first discovery : it is indeed highly 
probable, that many communities might, with perfect 
justice, lay claim to this merit. The same wants, and 
the possession of nearly similar means "for their gratifi- 
cation, might natuVally lead to a discovjry of the method 
whereby those means could be rendercit available. The 
testimony of almost every traveller who has explored new 
regi6ti9 acquaints, us with' the fact that'*weaviiig, in some 
form or other, has‘‘0^*en invented and pursued in almost 
every country, where the inhabitants are led by the na- 
tuio of the climate to seek protection for their bodies 
from its inclemency a . • v 

It is probable that in its earliest form, weaving con- 
sisted merely in the intermixture of substances which 
had undergone little or no previous preparation. That 
the first invented flioth was composed of rushes, or straws, 
or of shreds of the^oark^and fibrous parts of trees or of 
plaitcs^ which iiceded not the previous operation of spin* 
ning. It must have formed a most important epoch in 
the progress of any country, wfalen its inhabitants first 
came to the knowledge, that some among those fibrous 
substances wore capable of being so united by* twisting 
as to form continuous and unbroken threads, whose 
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strength allowed of their taking*the place of ruder ma* 
terials. • • • • - * * 

TChe obscurity wherein the whole art of spinning and 
weavinjg is involved prevents the formation of any opi- 
nion concerning the first adoption of silk among the 
substances employed in this' manner. In the east, the 
high antiquity of the pursuit of rearing silkworms has 
already been established ; and it would form a very use- 
less subject of speculation t* enquire how soon, in that 
portion of the globe, ttis pursuit followed the discovery 
of the weaver s art. It is welljcnown that among Eu- 
ropean nations the weaving of lyien afid woolkn Cloths 
was practised and brought to a considerable state of ad- 
vancement before they arrived at any knowledge of the 
existence of such a substance in nature as ^silk /.when, 
therefore, fabrics wrought from this curious and beau- 
tiful filament first appeared among the Greeks, it found 
diem^repared, as has been sMbwn, td re-model the costly 
substance into draperies of more moderate expense ; and 

* when, at a still 4ater period, the uiAv rough t material was 
obtained, there ms'no longet any difficulty in converting 
it to purposes aC oned of usefulpess and embellishment. 

I’lie maclnne employed for edabling the weaver to 
perform his labours has, uj> I'D very recent tiincs 9 »,leen 
the object of but little change or® improvement. In 
England, where mechanical science has long been made 
the handmaid of the arts in almost all branches of in- 
dustry, every improvement wbich^has been introduced 
in tlie mechanism of the loom is comparalavely recent ; 
and for many of these iinprowments weliave been in- 
^debted to foreign invention, rather than to the contri- 
vances of native ingenuity. Looms ci^cactly similar, llbth 
in form and arrangement of jgarts ^o those wliich have 

• been used time out of miqjl by the weaving cr;ift, are 
still to be seen in daily occupation, preferred even, for 
every purpose to whidi they can be made avshilal^le, by 
the labouring artisan. 

•Simple as are these looms, they can yel fie favourably 
contrasted with the rude contrivances still pursued in 

• p 3 
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India, where the wretched weaver performs his labours 
in the opeti air, phoosing his utation under trees, whose 
shade may protect him from the scorching rays of the 
sun. Here, extending the threads which compose the 
warp of his intended cloth lengthwise, between two bam- 
boo rollers, which fastened to the turf by wooden 
pins, he digs a hole in the earth large enough to contain 
his legs when in a sitting posture ; then, suspending to 
a branch o^ a tree the cordr which are intended to cause 
the reciprocal raising and depressing of the alternate 
tlneads of his warp, h^ fixes underneath, and connected 
with the cords, tWo lo^ps, into whiqh inserting the great 
toe of either foot the is read) to commence his oper- 
ations. The shuttle, wherewith he causes die cross threads 
or wqpf 4o interlace the warp, is in form like a netting 
needle, and being somewhat longer than the breadth of 
the warp, is made to perform the office of a batten, by 
striking the threads of the woof or shoot close-up to 
each other. 

With this rude apparatus the patients Indian succeeds ‘ 
in weaving fabrics,* which, lor delicacy «^f texture, cannot 
be surpassed, and can hardly be riVklled‘by the European 
weaver, even when his labours are aided bje the most 
elal^Tate machinery. But it is only ki climates where 
the absolute natural wants of man are few, and under 
systems of government where the oppressions of the do- 
minant caste deprive the unhappy bulk of the people 
of all means for attaining more than suffices for the 
barest supply of those wants, tliat such labours can be 
so performed*. * • n 

The art of weaving varies but little, whatever may be 
the material which is the subject of the manufacture! 
The principal diffetence discernible in the construction 
of looms intended for the \^aving of silken or of woollen 
fabrics consists in the greater strength and stability re- 
quirej(l for the latter machine, in consequence of the less 
delicate nature of the substance employed. 

The simplfj loom, ordinarily used in weaving plain 
silks, is similar to the following representation : — 
•NotcFF., 
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« A is the beam or yam-roll^ on which the threads whigh 
form tli^ warp are wound/ after being jegula»ly , sjiread' 
in a manner which will |)e described ; B is the cloth- 
l|^m or breast-rollj to which the ends of the warp are 



also attached^ and on which the yref^en silk is wound 
w'hen finished ; C is a w^eight attached to the frame of 
the loom^ and suspended over the yarn-roll to produce, 
by the friction df its cord, tlie»re(|uisite tension of the 
threads of the warp ; D £ are treadles, ofi which the 
weaver presses his feet altcwnate/y ; and, as the treadle D 
is attached *to the heddle * or harness d d, while tlie 
other treadle E is attached to the heddle c e, it will he 
evident that the depression o1^ eacif treadle will corre- 
spondingly influe^jee the pos||ion of its heddle. Th«*two 
heddles 4 d and ee each formed of two horizontal 
sticks, connected through their whole extent by i»ime- 

\ This part of the apparatus is known in some parts of the country by the 
name of Hcalds, in tithor places, as in Lfinclon, the w^ver uses the, dis- 
tinctive name of but as that oi Heddle apflears to be most generally • 

applied, tlie latter name will be used prcicrably in this volume, 
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small leords^f ai^equal lengdi ; and the two heddles 
Kre '80 Ul^te 4 by a ro^ and pulley, as shown in the 
dr^'wing, ^sjc by 'any other con^nient apparatus, that the 
d^ression of one inu§t cause die raising of the oth^. 
These heddles, which are commonly called the harness 
of the loom, are fumishedWith loops at the points where^ 
they will be intersected by the warp, each individual 
thread of which is passed, in regular succession, through 
the cords Lf one or other ,of the heddlcs, so that each 
alternate tliread of the warp is passed through die loops 
of^ the one heddle, while the intermediate threads are 
passed between Che cords of that Qiie, and through the 
loops o^ the other .^eidlesl it is now evident that the 
depression of the heddle d d, by means of the treadle D, 
will causj* the depression of all the threads of the warp 
which pass through its loops, and at the same time will 
raise the heddle e e, togetliei* with all the intermediate 
threads of the warp whiclt pass through its loops^ leav- 
ing, between the two divisions of threads, a space of 
about two or three iuclies, which is calbd the shed, for 
the passage of the >liuttle.. "A modern i*nprovement sub- 
stitutes for the loops small metallic eye^, through which 
the warp threads are passed, and by this 100411^5 the wcar- 
ing'oj^the threads is in .some measure' avoided: these 
eyes are called niailf . The fram^ F G G H is called the 
batten or lay, and for greater clearness is shown ■‘by a 
separate drawing. 

This batten is snspeiKjed by its bar F..from the upiicr 
framing of t\je loom in such a manner that it will swing 
to and fro as 'on a centre, of motion. A shelf, called the 
shuttle-race, is formed by making the bottom bar II 
breader than the side rails G G, so that it projects about 
' an incli and a half beyond them on the side furthest 
from^hc breast /oil. TKe ^nds of this shuttle-race are 
prolonged by hoards, which form trouglis or boxes I I, 
in each of which is placed a piece of wood or thick 
leather, K K, called a pecker or driver, and these drivers 
are made to traverse on small guide wires fixed between 
the side rails G G' and the ends of the troughs 1 I, 
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The drivers are united by aVsladt string fasteikedi to' 
each, and«nieeting at the handle^. L is, the rj^V)9|^h* 
is composed sometimes oftsmall portions of split rims 
or canes^ but most frequently of flattened steel or br|ss 

lig. l5. 



wires. These ar® fixed, like the tedlh of a comb, In a 
frame which rests upon the* shuttle^race H, and the 
threads of the warp are passed through the interstitial 
spaces of the feed, '^hese* are covered by* a top piece, 
having a longituiflnal groove jflong its lower side^^and 
wdiich is called the lay-cap. M M are cylindrical 

bars of wood made smooth, which are placed horizon- 
tally between the alternate threads of the warp, to pre- 
vent their becoinifig by any mean» etU;angled. Sometimes 
three of these sticks are used, and then om? of them is 
inserted in tlie shed and drawn* to its proper station, 
while the threads of the warp are actuated by one treadle, 
and the other two are introduced when the other treacAe 
is depressed. By tliis means lon^tudinal crossing of 
tlie threads of the^warp is eflS^cted wliich renders them 
still less liable to entanglement. N is the weaver's seat, 
and being huilg by rounded ends, resting in correspond- 
ing brackets fixed to ^le framing, the position of this 
seaC accommodates itself to the convenienceiof the w-eaver , 
in the different movements of his labour. It must be 
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^li^ted out when the weaver either takes or quits his seat 
at tfie and can be readily replaced. 

The operation of warping is one which must be per- 
fumed with careful accuracy^ as an uniform tension of 
each thread of the warp i essential to the perfection of 
woven fabrics. .Some cmiception may be formed of^ 
the carefulness required in this part of the weaver’s 
labour^ when it is considered that a piece of fine silk, 
whose width is not greater than twenty inches, fre- 
quently has the breadth of its warp made up of more 
than eight thousand threads, each one of which must be 
so accurately disposed in its proper station as to avoid 
entanglement or confusion throughout its wliole extent. 
In former times, this operation was effected by extend- 
ing th6 threads at length in a field, in which manner it 
is still performed in China, and by the native weavers 
in India. It was a considerable improvement when, 
instead of this tedious prbcess, a frame was employed 
on which the threads were extended and vround back- 
wards and forwards’ 'over pegs. This'‘’mode, however, 
was still very tedibus, and therefore sxpensive, besides 
requiring a ceaseless vigilance on the i)art of the persons 
employed to preserve the regularity of the threads. To 
meeU-these evils, the waiping inachinu, which will now 
be described, was I’nyented. 

A A is a tressel, upon which are placed a number of 
bobbins h h ; these arc arranged in rows; and it is usual 
to wind together the cor tents of forty-six bobbins. The 
thread from'^each of these is drawn over a wire c c, and 
passed through a perforated piece of wood 1>, whence 
the threads are conducted altogether to the large reel 
ITE. This is supported in a frame F F, and it turns 
by means of a fixedT'pulIey placed at the lower extremity 
of its vertical axis, whence ^n endless band passes to the 
groove of the horizontal wheel G, which is fixed to a 
spindle and turned by a handle, as shown* in the draw- 
ing. A chjld seated upon the stool H gives motion to 
this wheel, and sets the whole in action, drawing tlie 
threads from the bobbins, and transferring them, assem- 
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bled together, to the warping machine. In order U> 
distribute, the warp over the reel, the perforate*! piefee of’ 
wood D is so attached ^ the upright post F of the 
frame, as to slide freely upon it, and being suspended lo 

Fig- ? 3 . 



the spindle e by^ coni, which passes over the pulley j, 
the rotations of the spindle by winding upon itself and 
therefore shortening tliis cord raises the piece D so as 
to distribute the warp eyenly, in a spiral form oit:r tlie 
surface of the reel, without one, part lapping upon 
another. When the requisite length is reeled off the 
bobbins, the threads are tied together and cut. 

The warp is •now composed*of» threads of an equal 
length, and when drawn from the reel is/ wound into 
tlie form of a ball in readiness for the cane spreader y or 
burner on to* fix, or mount it in the loom. As the warp 
is required to be of a greater length fhan the reel con- 
tains when one spiral has beei^ wound upon its surface, 
Ihe threads are th^n turned ®ver studs placed at th^ top 
and bottom of the reel for t^at purpose ; and a reverse 
motion being* given to the reel, the wooden piece Dssinks 
gradually by the utwinding of the spindle i. The 
tlireads are then delivered from the hpbbirft, and laid off. 
in a .descending spiral upon tlie reel ; and this operation 
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tn^y be again reversajl and repeated until a sufHci^t 
length ofcwarp js obtained. .. 

In mounting the loom, tlia^ie, in fixing the warp pre- 
paratory to the commencement of actual weaving, the 
first operation is to roll re^arly upon the beam, or yarn- 
roll, the different^portions' of warp threads thus brought 
together, and which are knowm by the weavers as portees^ 
and this is called beaming. To effect this, two or more 
persons m'ust be employed- The instrument used for 
tlie purpose of guiding the threads of the warp, and of 
spffeadiiig them regularly upon the yarn-roll, is called a 
separatqf, or raVel, and is, in forip, very similar to the 
reed already described, beidg made of a number of shreds 
of cane, or of ^ire fastened together in a rail of wood, in 
the sliape of a comb. These ravels are made of different 
dimensions to suit different descriptions of work. Be- 
tween these teeth, or reeds, che threads of the warp are 
jdaced, and are there confined by a top-piece similar to 
the lay-cap of the reed, and which in this case is called 
the cape. The threads of the warp being separated and' 
guided by means ^f the r^vel, one or^two persons keep 
the threads at their proper degree of tension, while an- 
other winds them on 'the yarn-roll, by tuniiiig it on its 
ceiAr/^i 

Tlie next process is drawing, or entering, which is 
passing each thread* of the warp regularly through its 
appropriate looj) in the heddle. To effect this, the weaver 
places himself in fropt of the heddles ;,>aiid opening the 
following loi?p of each heddle in succession, takes the 
threads from *a person standing behind the heddles, whose 
business it is to select and deliver them in their proper 
Older, when theyjire drawm through the loops. The 
warp thus drawn through the heddles is passed through 
the interstitial spaces of Ihe reed by the assistance of e 
small hook, called a sley, several threads, according to 
the texture of the goods, being passed through each in- 
terval of the reed, but an equal number of threads being 
inserted belw^fen each opening, with tlie exception^ of 
the twelve outer or marginal dents or wires, through 
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wliich an increased number of breads are passed^ tn^ 
order to form the selvage of the goods. iThe r«ed is'then 
placed in the lay or battei»; the ends of the warp threads 
are knotted together in several portions^ which are tied 
to a shaVt^ and this being connfcted by cords to the cloth- 
beam^ and the threads being stretclied,«the warp is ready 
for weaving. The weaver, whenever able to do so, sim- 
plifies this operation of drawing or enterinj^ by con- 
necting the threads of Jiis new warp, or cane, with the 
threads of the warp just .on the point of being finished. 
This, of course, saves the labovy* of passing the new 
threads through the«mails a^id ^e defits of liiie reed, 

• since they must tlien follow regulaiiy those to which 
they are attached. To distinguish it from the original 
entering of the warp through the heddles, (lie* i^'lsavers 
give die name of twisting on to this expedient, which 
saves them seven eighths of* the expense they must other- 
wise iycur in mounting the loftm. * 

The shuttle is formed from a piece of boxwood, vary- 
ing in length froAi three to six inches, and is pointed at 

• • Fig* 14 , 



• 

each ^d : it has in its upper side an oblong cavity, for 
the pur])Osc of receiving a hollow cane, which, however, 
is always called a quill, probably»be^use quills may have 
been usually employed in former days for this purpose ; 
upon this the silk to be used ih forming the shoot is 
lyound ; a mbtal wire being passed through the hollow 
of the quill forms its axis, about whith it must revolve 
freely when inserted in the shujde, ' 

• The quantity of silk wound upon each of these qhills 
is necessarily but small^ and their frequent renewal is in- 
dispensable. 'For this purpose, the shutde has mi its 
cavity two small holes^one in the centre of e^ch end, for 
the insertion of the points of this ai^is. One of these 
holes has a spring concealed within it, which, by its 
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ccinpression, allows df the insertion of one entl of the 
wire to a ^epth; sufficient for admitting the other end to 
enter the opposite hole ; and vhen this is so inserted^ die 
spring prevents its spontaneous withdrawal, while it 
offers no impediment to the next changing of the quill. 

The only art required in winding the quills is to pro- 
vide that the silk shall be delivered freely from themj the 
best fonn,for this purpose is found to be that of a double 
cone. The winding of these quills is usually intrusted 
to young children. There is ^ hole in the side of the 
shuttle communicating with the cavity, and furnished 
with an- eye of 'glass,, to prevent the cutting of the silk 
in its passage ; through this hole, the end ef the silk is* 
drawn by the weaver, who so places it with his finger, 
that, applying his mouth to the eye, and drawing in his 
breath, the silk is forced through by the current of air 
into his mouth. 

The weaver now* places himself in the seat of thp loom, 
and leaning lightly against the cloth-roll places his feet 
upon the treadles. iVi his right hand hii takes the handle 
of the string attached to '’the two drivers, and his left 
hand holds the lay-cap or cover of the feed. The shuttle 
beipg placed in the ^trough against one 6f the drivers, 
and between it and the '\Varp, the weaver commences his 
operation by presSng down with his foot one of the 
treadles : this depresses one half of the threads 5f tlie 
warp, while it raises die others. He then gives a pull, 
or rather a jerk, to the- handle of the driver, in such a 
manner thaf'^the shuttle is tlirown by it through tlie shed 
or opening between die threads of the warp into the op- 
posite trough, and against the other driver, Idsaving behind 
it the thread whicfli is to form the shoot. The batten 
being then pulled by t^e left hand towards him, the 
shoiH;, which was lying loose between the warp, is, by 
means of the reed, driven gp towards the cloth-roll. The 
other trdadle being now in its turn depress^, the opera- 
tion is reversed ; the alternate threads of the warp change 
places, and thj shuttle is again thrown, by another jerk 
of the driver, into the same position in the opposite 
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trQUgh which it first occupied. The batten^ which had 
returned J)y its own weight to its vert^al pcasitiod, is " 
again pulled towards the §ioth-rolh and, by a constant 
repetition of these movements, the weaving is elFected. 
When the labour has been c|ntinued long enough to 
complete a few inches of woven cloth, t]}is is wound upon 
"^e cloth-roll, the rotations of which are effected by means 
of a short lever inserted for that purpose into holes made 
at the right-hand end of thck cloth-roll, and this end 
being furnished with a serrated or ratchet wheel, appall 
or click falling into its teeth, prevents the roll returning. 
The woven silk is kepf at its prop^ degflee of e^ension 
Jjy small hooks, called templets, connected with strings 
wliich pass through pulleys at either sid^ of the loom, 
and are connected with weights at their other extre- 
mities. 

Plain weaving is thus sefin to be a very simple oper- 
ation. certain degree of pi^ficiency in the art may 
doubtless be quickly and easily attained, but much prac- 
tice and attention m.re nevertheless required, in order to 
form a dexterous vieaver, so as* to enabte him to produce 
well woven fabric, aifd to acconiplish within a given 
time such a poittion of work -as will ftarn for him a com- 
petent subsistence.* • «. 

Many tyros in the arP so use theirCcet as to depress 
the treadles far too suddenly ; tlic bad consequence of 
which is, that by the sudden relaxation and tension of 
the threads of tlie«warp, such amqpg ^hem as may at any 
point be weak are broken, the tendency to which accident 
is increased by the greater friction against the dents of 
the reed. Considerable time is then lost in renewing the 
broken threads ; frequently more than^would have suf* 
ficed, in the absence of such accidents, for the actual 
weaving of the goods. Th^ evil is still greater «f, 
through inattention* the shuttle is kept at work after the 
breaking of one or more warp l^reads. Broken ihr^ds 
cannot, of course, retain their relative position with the 
rest, -but cross over or t)ecome interlaced wi^h'others, to 
the manifest injury both of the look and actual quality 
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«if the fabric. Frequently, too, tiiese broken threads iin- 
cerfere with t|}e passage of the shuttle, an4 occasion 
farther mischief by the breaking of oUier portions of the 
threads. 

If the motion given tqidie shuttle be more than suffi- 
ciently rapid, it jyilJ strike too forcibly against the oppo- 
site driver, and by its recoil 'will slacken the thread of 
the shoot, upon the due tension of which much of tlie 
beauty of the fabric depends. 

It is also of importance that the batten should be 
brought forward against the shoot wdth an equal d^ree 
of for^e at eabh str^oke, otherwige there would be no 
uniformity in tho. thickness of the cloth. knowledge 
of the degrees of force proper to be applied to fabrics of 
diffi^^enj!; natures and degrees of fineness can only be ac- 
qu|j|?ad % attention and long practice. An experienced 
wea^r always endeavours so to mount his loom, that 
the batten shall iiave su^.;h a range or swing as is pro- 
portioned to the texture of the goods under preparation. 
The motion of the batten, as it swirgs to and fro, io 
similar to that of«u pendulum tracing^the arc of a circle, 
and the greater or less extent of this ‘arc determines the 
greater or less degfee of force wherewitji Hhe shoot is 
drivfpi home; for which reason it is of importance that 
the woven cloth should be vefy frequently taken up or 
wound on the clotlf-roll, lest the uniformity of its tex- 
ture should be interrupted by the diminished range of 
the batten. In we^viqg coarse or thi(^ goods the batten 
should be hung so as to give it greater play, and conse- 
quently mefre force, than wl^pre fine and light fabrics are 
woven. 

• Many experienced weavers continue to use the ancieht 
mode of passing or throwing the shuttle through the 
shid of the warp from Sue hand to the other, rather than 
adopt the use of the drivers. In this case, both hands 
of JjhefcWeaver being occil^ied iff passing the buttle, the 
batten is weighted, so as to fall with^^e proper degree 
of force agaj^ist the shoot; and wlien the batten has per- 
formed this office',' it is made to resume its proper posi- 
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tiDD by means of whichever haifd may in turn be 
liberty. • This method seems preferable tvi the* one 
already described^ where ihe weight is applied so as to 
draw the batten away from the web^ to which latter it 
must then be brought by th(f hands of the weaver ; a 
mode which seems liable to more tl^n one objection. 

* The force applied to the batten cannot be so constant a 
quantity under the manual operation of the yreaver, as 
when effected by an unvarying weight, especially where 
the use of the fiy-shuttle is not resorted to, and the 
change in the action of his hand^ from the throwing ^f 
a shuttle to the pullipg of a bat4pn mhst inc^ase the 
toil of the weaver more thAn is caused»by merely pushing 
the batten so as to allow the passing of the shuttle. If, 
too, the force is applied preferably to one ^side bf the 
batten, the shoot will be more closely driven therai .than 
on the opposite side, and tile work, in consequence^ will 
not prove equally perfect. lA weaving goods of great 
breadth,' the dy-shuttle may be considered as an indis- 
*pensable instrunvent, and indeed h would seem that 
nothing but die preference acquired through habit, can 
occasion the cm|doym5nt of the. ancient shuttle rather 
than of thi^. «*There can be no dodbt that, for an oper- 
ation to be effectually performed* by one hand, whose Two 
wo^.Ud otherwise be indilpensable, raAst give the work- 
man a greater command over other parts of liis oper- 
ations. 

When fine goods are woven, tjie loops of the harness 
would be very inconveniently crowded togefiher, if two 
heddles only were employed. It Is customary, tlierefore, 
in such cases,*to use four, six, or even more heddles ; but 
this causes no alteration in the action»of the loom, tHb 
heddles being made to work in pairs or sets, called leaves 
of heddles, where all coipposiqg the same, leaf are raided 
and depressed by the same trea^e. 

It is of* consequence 3iat loj^ps should be erected /)f a 
true rectangular, form, or the work will otherwise be all 
awry and unsightly. *It is likewise important that the 
loom should be substantially made and firmly fixed, to 
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pr&Ye,nt any tremulou^ motion in its workings -which 
would cau&e the •same evil^ by producing an unequal ten- 
sion of the warp. • 

The weaving of plain ribands is usually performed in 
a loom which enables the Veaver to operate upon several 
lengths or warps at the same time ; the number of these 
varies, being seldom under eight or beyond twenty-eight. 
The apparatus whereby this is eifccted, and a drawing 
of which is here given, is called tjie Dutch Engine Loom^ 
a name which sufficiently indicates its origin. It is 
worked by the hands, lUnd with treadles for the feet, in 
the sarncT way as a conrmoij loom ; teach warp occupies a 
separate shuttle, which, unless *1110 weaver were furnished 
with as many arms as Briareus, cannot, it is evident, be 
passed* frbm hand to hand. 'I’^he apparatus for impelling 
the shuttles to and fro is, owing to a resemblance in its 
form to diat implement, calletl a ladder. This ladder 
slides horizontally in a groove made in the battep ; and 
the whole being put in motion by the reciprocating ac- 
tion of a handle situated near the midd’le of the lay-cap,* 
each cross-bar of %e ladder is made* to strike in tlie 
manner of a driver, alternately right ami left, upon one of 
tliQ two shuttles between whicli it is placed^ These engine 
loom^'do not require any yarn-roll of* cloth-roll. The 
warps hang over ^ijlcys, in loops which are weighted, 
and the ribands being similarly disposed, are carried 
away as they are woven. This movement is precisely 
regulated by causing tlva batten to strike against blocks 
placed on t^e upright posts of the framing in front of 
the loom, so that the progress of the batten being pre- 
vented beyond the requisite point, the shoot is driven 
home in the web^ith the exact degree of force which is 
proper. The same impulsion, assisted by the weights, 
drJVes the woven fabrics in minute portions, as they 
are completed, over the^ulleys, anil draws the warps 
forvarfi in the same degree, so that the •only interrup- 
tion from .his work experienced by the weaver is when 
the weights have run through the range assigned to 
them. The finished ribands arc then wound up, and 
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fresh lengths of warp unwound /the weights are again* 
applied as at first, and the'weaving rccctnmenljed. Some 
of these engine looms are to constructed as, by the addi- 
tion of a simple mechanism, to render even this inter- 
ruption unnecessary ; the wo5en ribands being wound, 
and tlie warps unwound, in proportion as the weaving 
goes forward. 

With one of these looms a diligent worinnan may 
weave one yard in an»hcru/ of as many narrow rib- 
ands as the loom is qualified to produce at the same 
time. • , 

a is one of the bobbins upon ivhich the warps art wound, 
and which, therefore, in part perfonif the same office as 
the yam roll in a common single loom*. From, these 
bobbins, the warps pass over the pulleys A, each *of Which 
has close to it, and at its side, a smaller roller or pulley. 
Over these the warps are again turnpl after being ex- 
tendef^hy the weights c, one of which is sus])cncled to 
each warp. From these smaller pulleys it will be seen 
‘that each warp descends to the horizontal roller r/, which 
is on a level wyUlh *the shuttle-race. This roller has 
attached to it a series of reeds orsl^ys e, similar in con- 
struction to diose contained in the batten ; and these 
additional reeds, diic of Y^liich is used for each wffji, are 
needed in this case, because the .proper and regular 
spreading of the warps has not been previously or other- 
wise accomplished. 

'J'he arrangement of the hedefles,* the passage of the 
warps through them, and the action of the flatten with 
its attendant lay-cap and nicds, are similar to the like 
parts atid motions in common looms, ^ith this exception, 
that the warp from which each individual riband is 
formed passes through the dent^of a distinct reed. 

• The course by which the woven ribadds are carried 
away inay^ be traced thi^pugh filers in the rail f, which 
stands in the ^i*^uation usually •occupied by the*brt’!ast- 
roll in front of the weaver. Thence the riliands jiass 
diagonally to other rollers g, in the l^ttonf rail of the 
back framing of the loom, and rising perpendicularly. 
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they are carried again through pulleys /i to otlier j)u]leys 
furnished with ^’eights i, ani thence over the?* top rails 
of the framing jj to bobbins A*, placed in the front of the 
15 . 



loom^ over the head of the weaver, who, from time to 
time, as already mentioned, winds up thereon the finished 
riband. ' 



OHAP.III. ^ tLAIN WEAVIVG. S29 

JThe lay-cap and shuttles are here shown in <i separate 
drawing. / 1 represent the shuttles, and the haiidl*^, by * 
the reciprocating action o( which the shoot is made. 
This handle moves in a horizontal slot or groove, which 





is covered by a piece of wbod connected to and moving 
with the handle. The lateral movement of this handle 
to tile position showm by the dotted lines cftedls the 
throwing of the shuttles, which iheii take up their posi- 
tions on the sides of the warps opposite to those which 
they Ixjfore occupied, as is als^ shown'by dotted linos I' : 
the next return movement of the handle m carries all 
fhe sliuttles hack* to their original •iiositions : n shows 
the situation of the blocks which rejfulate the striking 
up of the shoot liy tlie batten, as has been already de- 
scribed. ^ ^ ' 

The engine lodhi is diiefly used in Coventry^wnich 
has long been the principal seat of life riband manufac- 
ture of England ; giving employment to beyond 1 0,000 
looms, of which about one third only are what are called 
single looms, that is, constructedi fon tlie weaving of one 
breadth only. These last are mostly emplbyed in the 
manufacturing of figured libandi^, while the engine looms 
af e generally •occupied with plain goods. 

The Coventry weavers have made m very marked an 
improvement in their art since ^le legalised importation 
foreign manufactured silks^ that one of the most Emi- 
nent manufacturers of, that city has declared, that he 
should, at thife day, blush for»the work which Ifeve^ his 
best hands used form^ly to furnish ; that noiv their pat- 
terns and productions are fully equ^ to those of their 
Q 3 
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fcreign rivals^ and qu'dlified to come in successful com- 
petition irith the most beautiful ribands wrought by the 
Lyonnese weavers. < 

Ribands are frequently ornamented by having what is 
called a pearl-edge given <^o them. This is formed by 
causing portions of the shoot to project beyond the edges ^ 
of the riband, and the extent of these projections is so' 
governed^ as that they shall assume a symmetrical appear- 
ance, according to the panicula): form required, whether 
as Vandykes, or scallops, or any other figures. This 
pleasing effect is produced by employing supplemen tally 
to the yrarp-tlifeads, , and^ outside, each edge, a certain 
number of horse-hairs, which pass through snails in the 
harness in thr same manner as the warp- threads, but 
which hairs will be drawn out of the riband by the act 
of its being wound on the roller. The horse-hairs are so 
connected with the machinery of the loom as to be raised 
in the succession proper* for forming the pattern re- 
quired. 

The following diagram exhibits the* mode of forming 
the simplest sort cf pearl-edge. * 

The lines a a represent the ed^es of the riband ; h h 
the shoot, and the figures 2, 4, 6, 8, signi^'y' the number 

•" . Fig. 17.. 



of hairs which have beep included in the several threads 
of the shoot to*which die .numbers are attached, in order 
to form the pearl-edge. It will pe s^n that, by varying 
the , order of succession ‘'used for raising the horse- 
hairs, the iTorm of the edge will, be determined in the 
particular mnnner that is desired. 
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,The commoner sorts of nbanck^ are composei^. alto- 
gether, bgth warp and shoot, of Bengal gilk. » Those of 
better quality are manufa^ured with a mixture of Ita- 
lian and Bengal silk ; and the finest descriptions are 
made of Italian silk witliout -fany mixture. Riband is 
woven in pieces, each of which measures thirty-six 
yards. 
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FIGURE WEAVING. 

SUMPTUARY LAWS. ANTIQUITY OF ORNAMENTAL WEAVING. — 

STIIIPES. CHECKS. CHANGES OF COLOURS. TWILLS. 

DRAW-LOOM. DRAW-BOY. JAilQlIAJlD MACHINE. TBIN- 

^CIPLE AND MODE OF IT.S ACTION. CARD-SLIPS. ADVAN- 

TAGES OF TiJ^ macmLne. — Jennings’s improvement. — 
OBSTACLES TO ITS ORISlNAf. INTROIXJCTION IN I TONS. SU- 
PERIORITY OF frDMCh pattkriJs. • 


Tiifv prtic^sses hitlierto described arc competent only to 
the manufacture of plain goods; and although^ speaking 
strictly, all that is absolutely necessary to the wants of 
civilised man, in fespect 62 the art of weaving, is accom- 
plished when fabrics of tliis description are produced, 
yet fashion and the* love of variety have always, except 
in the very rudeA conditions of society, occasioned the 
more ornamental and fanciful pr6ducfyons to he viewed 
with admiration and adopted with eagern^srf. 

Tb-j cynic may sneer at die Vanity wfiich seeks to 
adorn the human^frame in varieties of colours, combined 
into forms and patterns of still greater variety. 'But it 
would he difBcult to show that the powers of invention, 
and the ingenuity ivhich this vanity has called into ex- 
istence, hate not been beneficially exerted in providing 
employment for thousands „of industrious artisans, in 
rescuing tens of thousands from the miseries of hopeless 
Indigence, and by exercising, in various ways, the ment'al 
faculties of our species. ^ 

^he growing intelligepce of mankind has long singe 
led them to discard all sumptuary *iaw8, as useless, if 
notihuFtful, to communilj^, whether they are 'considered 
morally (jr politically. The desire of obtaining that 
which may entitle us, in the opinion of our associates, 
to an increased degree of worldly consideration, is a most 
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powerful inceutive to the virtues hf industry and fruga* 
Uty ; qusdities which tend itiost importaTW;1y to ilie general 
advancement of society, b*t which are altogether \Vanting 
during its ruder stages. 

It has been wc^l said by* a celebrated philosopher, 
whose profound investigations have l^en greatly instru- 
mental in correcting many mistaken notions upon the 
science of government, which had long been established 
and held as incontroveijfible Axioms, that “ the natural 
effort of every individual to better his own condition, 
when suffered to exert itself witl^ freedom and sincerity, 
is so powerful a priru;iple, tl|^t i^ is al&ne, anil without 
any assistance, not only callable of cawying on the society 
to wcaldi and prosperity, but of surmounting a hundred 
impertinent obstructions with which the fol^y of human 
laws too often encumbers its operations ; though the 
effect of these obstructions’is always, more or less, either 
to en^oach upon its freedonf, or to 'diminish its secu- 
.«ty.”^- 

* It would proift it curious subjecf of enquiry, to follow 
out, to their ultiiflatfe consequences, afld through all their 
ramifications, the effects resulting to society from the 
introduction <Af new luxufies, In ascertain the degree 
wherein the indiHgence^ by the wealthy, of waiite called 
into existence by the very means afi^rded for their gra- 
tifiesftion, brings other enjoyments witliin the reach of a 
larger number, byveason of the new demand for indus- 
trious labour th«s mated ; and»to Icam how a still larger 
class are, through the spirit of emulatioi^ rendered so 
desirous of acquiring an «qual participation in comforts 
enjoyed by their former equals, as to give an effectual 
spur to their industry and ingenuit^^ Luxuries, wtteii 
they have been long enjoyej}, become, in a manner, 
» necessary to our happiness > to be without them, %liile 
others are not so fteprj^ved, is to feel ourselves lowered in 
the scale of Society, a degraefation to which hift f%w in- 

* Enquiry into the Nat&rc and CauaeB of the We^ttf of Nations, by 
Amxu Smith, voL ii. p. 365, ^ • 
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dividuals would williiigly submit^ while the means df 
avoiding id continue within their reach. 

To imagine that communities, after once acquiring a 
relish for luxuries, can ever fall back to the primitive 
usages of society, is to corfceive what never has occurred, 
and what, while the human mind remains constituted as 
it ever has been, never will be experienced. The natural 
wishes of ,eyery man are placed upon the acquirement of 
something more and better than that which he at present 
enjoys ; and society is tlius led, .by the concurring efforts 
of' each of its individual members, progressively and 
steadily .onward. Legislative or ^governmental inter- 
ference may, indeol, retard the march of improvement, 
but can no more stop its course when it is once in action 
than it can ^tay the motion of the planets. 

Figure- weaving is the art of producing various patterns 
in the cloth, either by the introduction of threads of va- 
rious colours, or by a different arrangement pf the 
threads, or by using, in the same fabric, threads of dif- 
ferent substances. ' « 

This interesting art is or very ancient invention, and 
appears to have been practised by the Egyptians at a 
very early period. Herodotus* speaks "pf a curious 
breast-f late or cuirass, covered with Hnen, which was 
sent by king Ama^s to the Lacedemonians, and which 
was highly ornamented with numerous figures of animals 
(voven into its texture. The historian adds, that each 
of its apparently slender threads was aotualiy composed 
of three hundred filaments, which, under a careful ex- 
amination, were all distinctly .visible. 

The improvements recenUy introduced into this oma- 
m\:ntal branch of the art have been many and important ; 
but previous to giving any description of these improve- 
menvs, it may be as well to explain, generally, the more- 
simple, although more laborious and l^ss perfect, means, 
wher^by*^the weaver was formerly enabled to produce die 
requisite varieties of form and colour from his loom. 

Stripes wb^h occur throughout the length of the 
• Lib.iii.c.47. 
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piece are the effect of using threads of different coloitr^ 
or substances in the warp %lone, and da not sen^ail any 
additional labour upon tile weaver. Stripes which run 
across the piece^ or in the direction of the shoots are 
caused Y)y using different shuttles, furnished with threads 
of the requisite colours and substancen for the formation 
of the shoot. The only additional labour thus occa- 
sioned to the weaver is that of changing his* shuttle at 
certain intervals. A cqrnbiiAition of these two methods 
will. It must be evident, produce a checkered pattern, 
and thus a very great variety of :gectilinear patterns ntay 
be obtained. • • • * • 

To call forth figures, tfowers, or patterns of any other 
kind, different means are necessary. By dividing the 
warp between several leaves of hcddles, wbirfi ^n be 
depressed at pleasure by separate treadles, threads of 
different colours may he either concealed or brought for- 
ward jipon the face of the gdbds, at \hc pleasure of the 
weaver. These threads may be made to change places 
* one with the otlfer, so as to reveal or conceal each in 
such a way as to ihake out* the pafticular pattern in- 
tended. , * * • 

Adhere Itlweads of /liffA’ent coliburs or substanc^ are 
employed in forming the shoot, the shuttles containing 
such different threads must be substhuted as often as is 
Tequh-ed by die contemplated change of pattern. To 
effect this substitution with but little trouble or loss of 
time to the weaver, a very simple but effectual contriv- 
ance is used. * 

One of the troughs connected with the* shuttle-race 
must be made in two parts, thus : — 

The box, here shown, forming part of the trough *in 
which the shutde is placed between the warp and the 
•pecker or driver, can be easily exchanged for anfdther 
box, furnished wfth a^different shuttle, having wound in 
it a thread nf the kind wanted. In order to’faoilitate 
this exchange of th^ shuttles, the movable, part of the 
trough is suspended from a centre of motion, as at & ; 
by swinging, therefore, the box a on its centre, any one 
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of*' its divisions may be' brought opposite to the driveir, 
BO as exactly to coincide with *it^ and to form pprt of the 
same trough in continuation of tlie sliuttle-race. The 
upright bar of the shuttle-box a works, as is seen, upon 


Fig. 18 . 



a curved arm c, which is furnished with pegs or catches 
to confine the bar ill the pliecise position which it should 
occupy. If more than three different coloured tlireads 
arc wanted to form the shoot, there nay then be two 
movable boxes fop the shuttles ; onch being placed at 
each end of the shuttle-race. ' 

Tweeled or twilled cloth is a descrip^oii of figure 
weaving depending upon peculiar arruigeihents of the 
threads that compose the warp and shoot. These ar- 
rangements may be almost infinitely varied and ccmpli- 
cated, BO that it would be difficult to convey a clear or 
adequate description pf every variety ; nor, indeed, 
would it be ^useful in a work like this to do so. It is, 
however, ea^y to coinmunicat;^ an idea of the principle 
that enters into and governs this method- of weaving, 
Wnich will be at Quee understood by consulting the two 
following diagrams. 

^ . iif. 19 . 

t* - 

A represents in section, but greatly magnified for the 
purpose of clearness, a piece of cloth woven in the sim- 
plest manner. The circles are intended to represent the 
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section of the warp, andtfthe wived line which passes 
alternately above and bclo^ each following tbi oad of the 
warp is the weft or shoots this on its return is, by tlie 
altered position of the threads of the warp, made to pass 
beneath those threads which ft had before passed over, 
and over tliose under which it had !»een previously di- 
rected. 


Fig- 20 . 


B represents, also in section, piece of twilled cloth, 
where the waved line or sho^t is^een to pass^ver four 
threads, and under one thread of tlm waq^ ; while it is 
, manifest that by the alternation of the heddles the shoot, 
witli the return stroke of the shuttle, will plhss* under 
four threads and over one thread of the warp. It must 
not be understood, that in weaving twilled fabrics the 
shoot^nvariably passes undei^or over'four threads before 
interlacing with the warp, or that it then interlaces with 
* only one thread J the number of threads so passed over 
may be two, thrt^. Tour, five* or morl, in fact, any num- 
ber greater than one, although seldom fewer than three ; 
and the intol-lacing tpay *be with two or more threads, 
according to the* pattern which it is desired to produce, 
and which of course will vary according as the number 
of tlfreads passed over or interlaced is greater or less. 
All the intersecting points where the threads of the warp 
and shoot crost^ or interweave tare* more marked to the 
eye from the circumstance of both threads Ueing seen to- 
gether. These points take the* form of diagonal lines, 
extending parallel to each other, across the face of tlie 
dotli, and the degree of obliquity will vary according* to 
the number of warp direads y^ssed over without inter- 
facing with the shoot. In twills of tlie coarsest fhbric 
the shoot is interwovqp with every third thread of the 
warp ; and In proportion as ^he inateritds wrdugUt arc 
finer, longer interval are allowed, until, in gome of the 
finest silks, tne interlacing takes place with only each 
sixteenth thread. 
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r *All the varieties of twilling€epend upon the mounting 
or working of the different leaVes of heddles, orthe har- 
ness of the loom : these^ by their multiplication and by 
their connection with a greater number of treadles, which 
can be made to work in different orders of succession^ 
vary the arrangements for separating the threads of the 
warp in forming tlie shed^ thus^ according to the wea- 
ver's phrase^ augmenting the number of leases in the har- 
ness. ' « 

In forming patterns where the variety is extensive, 
thd number of treadles that would be necessary to ac- 
complish*diis mode ofi wevdn^ would be so great, that 
one man could nof possibly manage them With his two 
feet. By placing one of these inadvertently upon a wrong 
treadle, tlie uniformity of the work would be interrupted, 
and the pattern disfigured ; and it could not be expected 
that, while urging forward his work with the celerity 
necessary for the adequate support of his familr, any 
man could so bestow his attention upon every part of his 
operations as to ensure tlie absence of *^11 errors of this 
description. ‘ \ 

The regularity aiK^ precision which arc i\ecessary in 
prot^pcing fanciful patterns of great variety require, 
therefoft, a different description^of loom, 'fo meet this 
necessity, the apparatjis called a draw -loom was invented: 
by means of this the most comprehensive patterns* were 
produced ; and in using it the weaver was absolved from 
all extra attention, havftig only to apply his feet, as in 
the commonest kind of weaving, to two treadles alter- 
nately. The working ot a dmw-loom formerly re(iuircd 
■die constant attention of two persons, one of whom waj? 
employed to raisenhe heddles in their requisite order of 
succession, by pulling springs attached to the various 
leaves respectively, wdiile die other carried forward the 
operation of actual weaving^; but during the yejir 1807 a 
most* valuable invention was brought into use and sub- 
stituted fore the second person employed. The saving of 
labour resulting fyom the use of this apparatus c6m- 
priseil, perhaps, tJie least part of its advantages, since it 
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removed^ by the unerring certain^ of its operation, all, 
V possible ehance of mistake in pulling a wrong s&ing, 

' which, while the office waS performed by human hands, 
could not but sometimes occur. The apparatus, when 
once properly set up, itself provided for all the operations 
and changes required. • 

This machine, which, from its standing in the stead 





of a person who was (ystinguished by tha£ nayic, is called 
a dVaw-boy, will be now described; gind this will super- 
sede die necessity for giving any more particular explaii- 
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ation of the draw-looia as it existed prior to this most 
material iQiprovfment. 

Fig. 21. is a perspective vk w ; fig. 22. a plan of the 
machine ; figs. 23. and 24. are parts of the apparatus^ 
'ivhich may be referred to for clearer elucidation. The 
same letters^ whevt they occur in the diij^ent figures^ 
apply to the same parts. 


Fig. 22 . 



The machine was fixed at the side of the loom in the 
place where the assistant Veaver used formerly t(j stand. 

A A is a square axis made of wood^ and so mounted 
as to turn backwards and forwards in die frame B B on 


Fiff. 23. lig. 24. 



centres of motion. The pulley B is fixed at one end of 
the frame} having «a line a a fastened to it at its highest 
point. The axis is put in motion by means of tins h'ne^ 
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«ach end of which Ib connected with one of tho treadfev 
of the Worn. EE are yooden rails hr shllvts fixed 
across the frame parallel to and ee are brass plates 
screwed to these shdveSj and pierced with a great num- 
ber of holes to receive as many cords, for a purpose that 
will appear.' F is a central rail placed beneath the re- 
ciprocating axis A A, and to this rail are fastened cords, 
which, passing through the |^rforations of the*plates e e, 
are turned over rounddtl rods G G, and kept extended 
by the weights b b : the fods G G are suspended by cords 
at each end from the ceiling of «he ro^. To each of 
the cords which passes fj^irf F fiirougli the plates e e, 
and just l)eforc they are turned over the rods G G, 
another cord is attached. The latter cords arejepre- 
sented by II, and hang loosely, their upper ends*being 
connected with lines extending horizontally across the 
ceiling of the room, to widely they a^e fastened by one 
end, the other end of each passes over a pulley 

.placed at the top^of the loom; and the leaves of heddles 
or harness are all suspended by lines Jhus conducted. 

It will now be^seen^ that when any one of the e mls 
fastened ta the centrid ra;l F ii pulled dowm, it must 
draw one of Ac cords' H, and act uj)on that part the 
haniess w'hieh is connected with it : pne of the weights 
\b keeps the cord at its proper degrea of tension. It may 
be easily understood, tliat tlie harness being arranged in 
sucli succession as is required to raise and depress the 
leaves of heddles in a manner which will pj-oduce those 
various situations of tlie warp which are necessary to the 
production of the requiretf pattern, it only remains to 
provide for tlie regular and successive drawing of t^e 
cords as they are mounted in the draw -hoy. This is the 
business of the machine, and accomplished in tbe^fol- 
Ibwing manner : * 

The a»is A A has ftced to#it a semicircle d, ^ooved 
in its periphery like a pulley,* and with both its^^nds 
divided so as lO form n clel’t hook or claw. Each of tbe 
strings made fast to the rail F has a4stge*knot ma(kr^ 
it, a little below the point where it passes througbj 
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'^and when the axis A is mac^e to vibrate to and fro hy 
the action* of the treadles^ before mentioned^ one of 
the hooks of the semicircle d seizes upon one of these 
knots^ and drawing dowi the cord^ raises the heddles 
connected with it. 

It must be remembered^ that by the connections made 
between the various leaves of heddles the raising of any 
one of the leaves must occasion the depression of all the 
others. ^ 

The shuttle being then thrown, the other treadle is 
in its turn depressed : Vhe axis A, with the semicircle rf, 
in its return back, ahowsP the cord to disengage itself 
from the clefi l^ook, and to take its original position ; the 
semicircle then inclining over to the other side, its other 
cleft hook lays hold of the knot made in the cord next 
in advance of the one opposite to that just released ; draws 
it down ; the shuttle is a{;;ain thrown ; and so on in re- 
gular succession, each claw in its turn seizing u][fon the 
cord next beyond the one directly opposite to that just 
drawn. The means whereby it is provided that the 
claws shall take in succession only the alternate cords 
passing through e e Lre these : — The two cacks h and 
i, iir die plan,^^. 22., which are let ip to grooves in the 
axis A, have teeth like saws, bat the teeth on one lack 
are inclined in a contrary direction to those of the,other. 
Tiiese racks are caused to move backward and forward 
in tlieir grooves to the extent of one^tooth at each vi- 
bratory movement ot' the axis, by the action of two cir- 
cular inclint5tl planes of iron fastened to the frame at L 
and M, against which the en*(ls of the racks are thrown 
hy means of spiral springs concealed beneath each rack. 
The semicircle is* fixed on a box or carriage N, which 
slides upon the axis A, and has two clicks upon it; one 
at /, which falls into the teeth of the rack h, the other 
at fjOf the teeth of the lack i is a rolJ,er, '5xed over 
the box, and connected with the two clicks I and m, by 
threads wdlii\d in opposite directions, so that one c^ck 
is always raised u^f and disengaged while the other is in 
action. O is a piece of wire fixed to the frame in such 
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a* manner as to intercept another small wire projecting 
from tlie*roller when the axis is inclinecf, and to ;;am the 
roller a short distance : is another wire^ intended for 

the same purpose^ fixed to the 'fiovable cross bar Qj which 
can be fastened as required at either a greater or lesser dis- 
tance from the end of the axis. If thcf roller n be in such 
a position that the click m is down while i is drawn up, 
the action of the apparatus wjll be this: — the 'semicircle 
first inclines to the direction shown in ^.21., and its 
hook draws down one string ; during this motion, the 
end of the rack i comes to the iifclined»part of the cir- 
cular inclined plane IVT, aijd "is iribved by its IJiring to- 
wards D the space of one tooth, whicTi advance is main- 
tained by the click in falling into the toothy On its 
return the axis thrusts back the rack i, together witli the 
sliding box and semicircle, . towards L, causing tlie claw 
to catch the next opposite st|ing ; apd in this manner 
the semicircle iiroceeds, advancing one string with each 
.vibration, until U reaches the end. of its course. The 
tail of the roller n ^thcn strides against the pin P, the 
roller is turned oyer, the click m is raised, and the other 
click I is broi^ht into act^pn up6n»the rack h. By this 
means the setnicircle "is moved back one tooth foi«each 
vibration towards* M, uritil tlie wire projecting from the 
roller meets the wire O, by meansvof which it is upset, 
the click m again comes into play, and the semicircle is 
by diese means kept constantly advancing and receding 
with the most perfect regularity.* * . 

The machine which has just .been described was not 
in all respects tlie same as the first mechanical draw-boy 
that was employed, upon which it formed a consideraHe 
improvement, by rendering it unnecessilry for the weaver 
to quit his labour at the loom ^d reset it, whenevei^ die 
semicircle had completed its progression ^rom one end of 
die frame* to the other.* This improvement was, die con- 
trivance of a Mr. Dufif* ; it exhibits great ingenuity* and 
the apparatus proved *eminendy useful, although liable 
to one very serious objection. The weight of the har- 
ness avd the friction of the machine being considerable. 
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it wac necessary to adjust accordingly the range of the 
treadles 'which gkve it motion ; and in order not to oppress 
the weaver with the weight,' it was requisite that he 
should depress each treacle to the extent of ten inches. 
The exertion of raising his feet so high, and in such 
quick succession a*s was needed, proved exceedingly fa- 
tiguing, and even affected injuriously the bodily health of 
the weaver. To remedy tins evil, an engine maker, named 
Jones, fixed on tlie axis of the driving wheel or pulley 
D two cranks, each being about two thirds of the length 
of the radius of Jhe wlieel. But it was found, as indeed 
might hkv’e been expected, fhat this arrangement in- 
creased the load and friction so disproportionately to the 
advantage that was gained by shortening the tread, as to 
render it hardly available in practice. It was, perhaps, 
a rather better contrivance when a weaver, named Hughes, 
substituted for tl^e abo^je mentioned cranks a small 
grooved wheel, which he fixed on the axis of tlie driving 
wheel, and connecte^l it with tlie treadles by means of 
cords passing over^ pulleys ; but the evil, although dimi- 
nished by this means, was not rc^nov(;d. In the years 
1820 and 1821, another ingenious silk 'weo.yer, named 
Rickj^rds, made a farther and effectual im\)rovement, by 
attaching to the pfplongcd axi^ of the inacluiie an arm, 
carrying a leaden weight of such magnitude as would 
counterbalance the weight of the harness. 

The apparatus, thus improved, continued for a long 
time to pro^c of grdat Usefulness in figure weaving. It 
detracts nothing from the merit of the inventor and im- 
provers of a machine which Removed so many of tlie dis- 
aflvantages attendant upon the system of figure weaving, 
as then usually plactised, that another and a better sys- 
ten^has since been imported from a neighbouring country, 
which has occasioned the 'laying asidf of the draw-looih 
and its ^attendant draw-bQy,/or file productionrof figured 
silk ^oods. 

The cOiitrivancc whereby this«^new system has been 
accomplisheef is tifie invention of M. Jacquard, 'who 
was a practical weaver of Lyons. Bearing his njime, it 
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will probably prove a lasting reCord of his m^chanieaL 
talent^ and will secure for»his memory .that fyir harvest 
of fame, which, unhappSy, he has not lived to reap, 
having fallen an early victim to the intensity of his 
mental application. ^ 

In ijie course of the very few years yhich have elapsed 
since its first introduction into this country, the Jacquard 
loom has entirely taken the place of every othv'r method 
of figured silk weaving^ and* has been, in no small de- 
gree, instrumental in bringing that curious and beautiful 
art to its present state of advancement. The elaborate 
specimens of brocade* which ysed^o bc^rougly. forward 
as evidcnce*of skilfulness t)n the parA of the Spitalfields 
weavers of former days were produced by only the most 
skilful among the craft, who bestowed upon tilieijr per- 
formances the most painful amount of labour. The 
most beautiful products of* the loom in the present day 
are, however, accomplished by men J)ossessing only the 
ordinary rate of skill, while the labour attendant upon 
*the actual wcaviiif; is but little morfi than that demanded 
for making the plainest goods^. The carefulness and sLill 
now required in |)reparing the yarious arrangements of 
the harnesif iy the loom, or, to use? the technical phrase, 
in huUdiny ihr vwufvre, arc out of all propor4ioff less 
than were called for before the introe^ction of Monsieur 
Ja^’qitard's invention, the principle and operation of 
which will appear from the following drawings and 
description.* * ^ ^ 

The apparatus is fixed on the top oLtlit loom, in a 
perpendicular line with its.hamess, which i^ attached to 
the lifting hooks a a. These hooks are passed perpendi- 
cularly througli eyes in an equal nuiyber of horizon ihl 
needles b c, which lie in row^s ip the frame d d. Of tliese 
lifting hooks and needles, oi^y eight are shown irJ the 
drawings, in order* to amplify the description; whereas, 
in the acthahmachine, theref afig as many as 400-K)f j;ach, 

• The drawings inserted fbr the elucidation of the Jaci^^Uard machine 
arc merely outlines ; a mode of delineation which is neewsary, in order to 
render apjiarcnt its internal construction and jiiion, which are concealed 
in the actual machine by the framing wherein the anporatiu is contained. 

• . n 3 . 
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pr ’fifty in eacTi one of Hhe eight rows, forming as many 
leases or l 2 ^hes in the warp. -^The horizontal aeedles b c 
protrude through the frame dd hi c, and are kept in that 
position by helical or spiral springs e e, placed in cavities 


Fig. 25. 



into the franked d, ahd,*on the removal of this pressure, 
the elastic] tjt of the springs will again drive the needles 
forward. The range allowed for this horizontal move- 
ment of the needles is liiniteclby vertical pins g, passing 
through loops ma&e in the needles, and which stop them 
at ascertain point. Closte to these vertical pins, others 
arc placed horizontally, fipon whicly the loops of thfc 
needles slide, and by me^^of which they ar^ retained 
in thijir proper position. ' One of the needles is shown 
separately,^or clearer elucidation. t 

Above the*franw5 dd is another frame h, having bars 
ranged horizontally at right angles with the needlps, and 
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in number equal to the rows o6 lifting hooks. This 
frame h ^ alternately raised from or Iqwered upoh the* 
frame dd, by a lever atteched to and acting with the 
treadle, and the length of the lifting hooks is so adjusted. 
Jig. 2*6. 

t 

that when the frame h js loWered the lifting bars would 
so insinuate themselves, under the curved ends of the 
lifting hooks as to raise them wl^en the frame h is again 
raised. For this purpose, ihe Jifting' bars^which in 
shape are something like Ifiunted knife blades, have their 
broad parts a little inclined out of the perpendicular, so 
that their lower edges shall not strike in J.hdr descent 
against the curved extremities of the lifting hooks, while, 
by their continued depression, the flat parts of the bars 
will ^me in contact with those euWes, and force the 
hooks somewhat back against the springs. These, at 
the moment the/ arc freed from tl?e pressure by the de- 
scent of the bars below the curves, fhree the hooks hack 
into the vertical position, which. ensures their being sus- 
pended on tlji; lifting .bars’ with the upward movement of 
th^ frame h. * ^ • 

It will be observed that half thd number of lifting 
hook^ are attached to tlie lifting tars, while the other 
half remain disconnected with them : this has been ef- 
fected by the forcing back of '4;hc* needles, through the 
eyes of which tliose lifting hooks are passefl, and which, 
by that act, are throvrn out of’ their perpendicular, and 
pre thus carried out of the range of the lifting hooks. 
All, therefore, that is further wanting to govern Ihe 
raising and depressing of th^ different portions of the 
*warp is a system for managing the retirement of the 
proper needles within«the frame dd, and, consequently, 
for inffuendng the taking up of the proper hbddles by 
means of the horizoi^al lifting bars, ,, 

This system of management is effected* by the agency 
of a square revolving bar, and*a succession of perforated 
' . B 4. 
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pifd0 OF which ^ earned round with its revo* 

iittioRS. f, * c 

jrig. sr. 



The revolving bar is perfor^Jed on each of its four 
sides^ with holes^ an.^wciing, in number and position, to 
the points of th^ needles at^c ; and^one or other of these 
sides is brought int«o contact With that same* part of the 
frame d, at each depression of the treadle. 

In tlie ‘absence of the cards or slips, the points of all 
the horizontal needles b c w^ould enter into the perfor- 
ations of the revolving bar, and every one of the lifting 
hooks would be taken up ofii the lifting bars ; wdiepce the 
office of the cards becomes apparent. These are par- 
tially perforated, in Such a manner as* to make out the' 
intended pattern bj means ‘of the ])art)Lal influence they 
are made to exert in causing the retireinent of the hori- 
zontal needles. It will\)e seen, ‘by reference **0 the cards or 
slips, ^nik* their perforations arc not so numerous as tliose 
on the sides of theVcvolving bar, and that these holes 
Fif!. i 28 . 


occur at irregular jHysitions. If, then, one of these slips of 
card ^ made to cover thccide of the revolving bar which 
is opposed to the points of vhe needles^ such of the latte/ 
as do not coincide with ^le^ peWTorations ma^e on the 
slip will ‘be driven back •against their helical springs. 
Their lifting hooks will, consequently, be carried beyond 
the range of fhe lifting bars; while all those needles 
wliicli And coinciding perforations in the card slip will 
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pass through it into the perforatims of this iwybMiiglMft* ^ 
their lifting hooks wiU^ oh the depression ofi th? firame 
h, be engaged by the liftiAg bars ; and those portions of 
the liarness which are conijpcted with them wffi be 
drawn up. * 

The perforations in the slips are s(r> placed as to occa- 
sion that succession in the raising of the haniess which 
will make out the intended pattern. For this purpose 
it is necessary to have g& many cards or slips as there 
are required threads of «hoot to make out or complete 
the pattern ; this number of carc^^ where the pattenf is 
large, or of great variety, k vary considerable. The 
whole of thtm are fastened together •by .threads at their 
extreme ends or corners_, in the manner^ shown jn the 
drawing ; and they thus form a kind of endless rhain^ 
one complete revolution of which makes out the pattern, 
which the continued working of the loom repeats to the 
end of^the warp. * 

The revolutions of the card slips with the revolving 
Tbar, and the preefeion with which they must take their 
position upon it, lo 'a^ to cause the coincidence of tlieir 
perforations^ is jirovided for by^ conical studs i i upon 
the revolving^bar, upon which studs the slips a^ljust 
thegiselves by me&ns of ^the larger perforations made 
in them for that purpose. , 

The punching of these card slips for the composition 
of different patterns is a distinct and separate business 
from that of the Veaver, to whom the cards are given 
out, together with the silk to he woven, hy the master 
manufacturer. A sort of property in the pattern is thus 
retained by the master, which, should it become a fy- 
vourite with the public, proves to hinr^an affair of some 
considerable advantage. * • ^ 

• The regular antj succes^lvd revolutiorfs of the square 
revolving J)ar are thus man^e^. 

The bar k must he hung by its end pivots Z in a frame 
ntp which is so jointed* above as to swing from and to 
the side of the frame d with an unvarying hiotion. The 
bar, w];iich has been shown separately, will be seen to 

• * Note Ga 
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hifVe at onfi end four pHlars n&p and 7, into which the 
hook r catches is succession^ D»o as to cause the bar to 
make one fourth of a revolution. The precision of this 
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fr&me m is swung from the frahie d by the i'(iller «, , 
which, being attached to the frame h, rises w^h it, and 
works in the hook-shaped %ar v attached to the frame 
m, causing the latter to swing ^n its upper joint ; and by 
the same means the depression of the frame h must 
again draw the frame m to the positicn it had quitted 
against the frame d. 

Tlie catching of the hook r in the pillar k permits 
the swinging of the frame m only through tlie turning of 
the revolving bar, the outer vertical side of which is thus 
made to take a horizontal position ^n the upper part of the 
frame m. By its return against the frame £^,,3^other of 
the pillars, 0, is brought withiif the hoolg r, and secured 
in readiness for the next swinging movement of m. 
The revolving bar is thus seen to have botli. a Vibratory 
and a revolving motion; the first occasioned by the 
swinging of the frame m, to which it is connected on its 
pivotsjiand the second by the restiaining action of the 
,hook r. 

The cord w x%o connects the two opposite and similar 
hooks r and ?/, tjiat Jhc drawing or this cord upward 
will throw ^he hook r out of actiqn, and cause the suc- 
cessive catch itig of the pillars nop and q by the J\ook y 
instead, when thi motiqp of the revolving bar will ne- 
cessarily be reversed. This provision is made in order 
to enable the weaver to repair any accident that may 
occur, through the probable breaking of the warp threads, 
or the possible 'disarrangement’ of the harness. The 
movement of the card slips bein^ of course, reversed by 
this means, the weaver tries back his work sufficiently 
to accoraplisli his purjiose ; and then, by pulling down 
the cord w x, the lower hook is released, and the upper 
one is again engaged, so that the revolving bar and the 
card slips once ir.^e ^'roceed^in the forward direction, 
and die weaving agaiif adv^in^es. 

The lines*numbered 1, 2, 3, ^c. represent the card slips 
and their situations «luring the working ofi the loom. 
The junction of the slip numbered 1^5 to that numbered 
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* 1*- shpws how, by the repeated succession of all the 
cards, the^endless repetitions of the pattern ar^produced 
in the manufacture. • 

It will be observed, that the card slips are so perfor- 
ated, that, in addition to the blank spaces necessary to 
make out the panicular pattern required, they likewise 
oppose blanks, alternately, through their whole extent, 
to each intermediate row of needles in the frame d. If 
the card No- 1- entirely covers the first, tliird, fifth, and 
seventh rows of perforations in the revolving bar, the 
card No. 2. will, in likq manner, cover the second, fourth, 
sixtli, and eighth rowi ; bj, which means the requisite 
succession of the hitrness^s uniformly preserved. 

Avdling himself of this necessity for covering the 
alternate rows of perforations, Mr. J. Hughes, of Bethnal 
Green, has ingeniously proposed to employ die same set 
of card slips in producing two distinct patterns, by using 
their intermediate blank spaces, and causing tlie reti]uisite 
succession of die harness by means of other cards, per- . 
forated accordingly, and whjch are fixeS, widi that view, 
on the different faces of the revolyihg'| bar, so that the 
first and third faces have their first, tliird,, fifth, and 
seventh perforations , covered, while the* second and 
fourth faces have their other fpur alternate rows con- 
cealed : these fixed* cards thus become substitutes for the 
intermediate blank spaces on the revolving card slips, 
anti some part of the expense and labour connected with 
the second pattern are slaved. 

The Jacquard loom has proved so beneficial to the 
weaver, by simplifying the most difficult portion of his 
labour, and by so importandy economising his time in 
th'e preliminary, and, to him, profidess jireparadoii of 
his loom, that he complaivs not of the exertion for wliich 
it ca*lis in depressing the treadle and If^ver, although this' 
exertion must needs be vei^ considerable, from^,the fric- 
tion of its parts, the resistance of so many springs, and 
the raising *9f the numerous weights, by the re-action of 
which the harness the loom is depressed. It is some 
time, however, ere the weaver who adopts the use qf this 
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really beautiful apparatus becon-es sufficiently famlljai; 
with its grrangeinents to carry forward bis labour with a 
satisfactory degree of ceierity ; but when this as once 
accomplished, the comfort which he derives from tiiose 
arrangements affords ample atnends for the cares of his 
noviciate; and there are not any by ,’yhom, under such 
circumstances, it would willingly be abandoned. 

The Jacquard apparatus is provided by the master 
manufacturer, and continues, of course, equally with the 
card slips, to be his property ; an arrangement rendered 
necessary by the poverty of the weavers, scarcely one 
of whom could furpish th(^ megns for prodding the 
machine. • 

Each set of cards, when it is removed’ from the loom 
to make room for another set with a different pattern, is 
carefully tied up, an<l, as a distinctive label, the bundle 
has attached to it a portion of the fabric which has been 
woveiij so that the manufactm^r may’know, at a glance, 
what set of cards to employ for the production of any 
^one of his particijlar pa<tcms. •' 

The general introduction "'of this apparatus was im- 
peded for some Ihne,* owing to, the great height which 
was required the ^artment deStined for its erection. 
Within the last twelve months, an improvementdia!i been 
effected, which renders*the invention more extensively 
availaildc, by admitting of its erectidn in apartments not 
beyond the ordinary height of chambers inhabited by 
silk weavers. This improvement w^s brought under the 
notice of the Society for the Encourageiiiont of Arts, 
Manufactures, and Cohimeyce, and w^as, on that occasion, 
deemed deserving of reward both pecuniary and honorary. 
This society has alw^ays been alive to^the great import- 
ance of the silk manufacture to this country, and has 
done more for the encourageipent of ingenious artisans 
in this branch of ihdugtry than has-been, or than could 
be, effectdQ by the patent la'Wstjinder the present •sysjem ; 
the great bulk of tlie inventors being in a situation of life 
which deprives them of all means for securing to tlxem- 
selves the privileges of a patent. * 
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* To give an intelligible account of the alteration thus 
eilbcted, i^is necessary to explain^ that the cords where- 
by the leaden weights^ which are called lingos^ are at- 
tached to the harness^ are each led through a hole in a 
board in front of and somewhat lower than the breast- 
roll of the loom : dhis is called a comber-board ; and its 
numerous holes are so disposed in .lines, that the rows 
which crciss the loom comprise a greater number of holes 
than the rows which run fn th^ direction of its length. 
On the other hand, the rows of lifting hooks contained 
in«the apparatus above^are in the greatest number in this 
last-mentioned hirectV>n. , In attaching the harness to 
the lifting hooks, iU had been* usual to connect each cord 
with that individual hook which would have stood in the 
most aaturs4 relation to it, provided the comber-board 
and lifting hooks had stood in the same direction ; but 
as they do not so stand, it is evident that this disposition 
of die cords must occasidn a twisting of them^among 
each other; and hence arose the necessity for carrying 
them through a wider range of spacer that the chances* 
of entanglement of confusion might be diminished. This 
mode of connecting the. harness with die lifting hooks is 
called the London tie.” The iipprovemj^nf consists in 
connectihg each cord with the^ individual hook which 
stands in the mosl natural relation to it in the actual 
position of the different parts : this is called “ the Nor- 
wich tie and by reason of its diminishing the chances 
of entanglement among' the numerous cords, makes it 
practicable io confine the harness within a narrower 
range of space. 

Besides the economy of space thus acquired, it was 
found practicable <to diminish, in some degree, the height 
given to the framing of^the apparatus ; and the com- 
binition of these two cirfrumstances brought the whole 
machine, as has been before menUoneci, within the height 
of chambers such as are cemmonly inhabited by journey- 
men weavers. Previously to tliis^lteration, it had been 
by no means Mneo^mon to cut away the ceiling of the 
apartment in the spot directly over the Jacquard^ appa- 
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ratusj but it is obvious that recoufse could not always 4 )q 
had to ewen this bungling expedient. » ^ * 

The Society for the Eiftouragement of Arts has very 
recently given encouragement to another alteration^ which 
effects a very desirable simplification of this ingenious 
invention^ dispensing altoge^er with^he helical springs 
which serve to push forward tlie needles, and substituting 
cords and perforated boards for the lifting hooks and 
lifting bars of the origiijal mflchine. 

This improvement is jthe contrivance of Mr. William 
Jennings^ a practical weaver and xijachine-maker^ of Both- 
nal Green. The meajis whereby 14 is at&inec^ill appear 
on consulting tlie following diagrams — 



The cordtf attached to the liarness, of which, *to Avoid 
confusion, eight only ^re here given, are fastened to the 
top *of the frame aa,hh, which is (p be Raised by the 
action of the treadle and lever. The under board hhof 
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fra^e^ tb^ougli wMcb the cords j>ass. im their deBOeat^ 
' U;.pefiQraWd with the r^iske number ol^ holes and in 
with^each one of diese holes is a small, slit^ 
the width of which is narrower than the diameter of the 
^hoia irom which it^proce^s. This perfbrated board 66 
answers the^samed'urpose as the lifting bars; for each of 
the harness cords having a Imot made in it in the exact 
spot to T^ich the lower & 6 of the frame will de- 
scend with the return stroife of ^e lever, either these 
Icnots will, hy protruding of the needles as at cc, be 
detained upon tl^ upper surfate &f hh from their iha- 
* hility to pass through "the slits, or, by the passing back 
of die needles, as at d4, the knots will be made to coin- 
cide with die bbleS in bb, thrpugh which they are small 
cnou^i to pass fredy.' The portion of the harness with 
which they are connected • will, consequendy, not be 
raised* Another perforated board, e e, is placed beneath 
tl^ hprizontal needles, and through this the cords descend 
'to the comher-board //, which is similar to the one for- 
merly descHbedt the cords of the hames;:^ passing through 
this, are kqit extsnded b)' the plumvscts, or lingos, at 
their bottom ends; and these perform* tl^e office of springs 
in bringing forward tfce liomwUjl needles when- 

ever meet with coinading^ perforations in the re- 
volving bar; the lifting cords ^tlten insinuate themselves 
J^tween^thb, slits, and are raised by means of their knots, 
as before des^ib^^ 

For clearer eluci^Jatipn, the board bbiB here given, 
with itS'circalar hoks and slits for the passage or de- 
tention of the knots, must bw borne in mind, that 
instead of the small number here delineated, tliis board 
has 400, and sometimes even a greater number, of holes 
and slits, but the indication of whi(^ in so small a space 
as tUs diagram, would haye rendered it less clear and 
intellig^le.. ^ ^ * 

course of the ve^ few years during which the 
Jacquard machine has been known in England, it has 
h;een thus *Saa|erially simplified and improved ; while in 
Lyons, the city of its birth, it still remains unaltered, 
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cither in form or arrangement/ Irem Uie orfi^ind! *0*^-“ 
ception •£ ito first ingenimis inventor.* been ne- 

Fjg. 31 . 



corfied by the baron Ch. Dupin^ that Jacquard had to 
encounter the most bitter aiinoYaiices from his feliow- , 
citizens^ who have tfoea so^ma^all/ ben^fed by his 
ingenuity. « Several yearJ elapsed More his machhiery 
was generally adopted^ during which period a thousand 
obstacles were oflbred to its introduotipn ; a*fkat which 
can well bo credited by all persons who tiave had op« 
portunities for observing With. what pertinacity old forms 
and ptaciices are adhered t# by thc^eommon-place bulk 
of eve^y community ; and hqw great is the disinclination* 
' of die operative encihaiuc to adopf improvements whicb^ 
with a self-suffigienc^ engeSder^ by the dexterity ac- 
quired in following old methods^ he is pleased to con- 
demn as ^^now-fangled nonsense.^ 

The mode* whprdby the perforations in ihsi ctrd-sl^S 
ard so made as to infiubnee the raising of difiereut p<^- * 
dons of the warp threads in the order of succession neecs-. 
sary for making out the desired patterU^ is exceedingly 
ingenious. ^ ^ 

The pattern — or> as it is called^ thedesignH«.^is drawn 
of a sip much larger tb^ it » intended fhall be given 
to it in the woven fabric^ upon paper pmvioiUdy di- 
vided by lines into very Small squares^ in diC manner 
described in tlie following figuce^ 'die*cross lines of which 
^represent the intersecting t^Peads of goods. aTfais 
mode of proceeding has long bow followed in building 
the montnire of draw-inoms p that is^ in prcpairin|; them 
for weaving intricate or extCi&ivc patterns. 

Placing tliis papdl* before him>„and provided with a 
frame containing a number of vertical threads answering 
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Wtiie "w-aqi of the goods, sufficient to comprise the wicltSi 
of the design^ the if orkman proceeds to read on tire design^ 

I'ijn. 32 . 



by taking uj, with a very long needle such of the threads 
as are intersected ly the patu-m, inserting by its means 
a cross thread under these, and ca^rjir/g it over all the 
remaining threads in tljc -same line; repeating this process 
until hc;has inserted as great a'lmijiber of shoots as tliere 
are of er(J?ss lines occupied in pakiiig out the pattern, 
and which soinetimes^amount to as many as five hundred 
Shoots. Tims, in fact, transferring tlie design by a suc- 
cession of Mdiat may be called darning stitches from tlie 
ruled paper to the threatls in his frame. 

To facilitak the reading on of the design, every tenth 

dcscnbwl m a bolder manner than the olherdines. ^en 
le design is extensive, tlie operation is generally per- 
formed by two persons, oin> of whom directs what direads 
are to be raised, -whiJe the.oUier makes the necessary iii- 
seraons ol the need'e. In reading on the design here 
pven^J^. 32.), the hegimfing would be made at the bot- 

always counted 

-rom nght to left, the instruction would be, “pass thirty 
and take two. Part of the flower is described in Uie 


• CHAP. • FIGURE WEAVING. ^1.^9 

‘second row of squares, and the instruction fi r tliis ^'ould 
be ‘'pftsh nineteen, take three; pafls eij;l>t, 'ake two.’* 
The third sJioot comprises other parts of the flower, and 
the workman woidd he toldf ‘'pass ten, take three ; pase 
five, take five; ]>ass seven, take two; j>ass se\en, lake 
four and proceeding thus with aff many cross shoots as 
theie arc of transverse lines on the paper, which in this' 
case comprises only tiiiity-five, the W'hole design would 
be included. • 

AVIien this is done,* the next operation is to attacli the 
threads thus interlaced to thf^ card-^nmeliing machine. 
"J'lus ]>iece of ineekanisin is ip#every way^similur in its 
principle, •and nearly ideiitieal in 4ts arrangements, with 
the Jacquard macliiiie; being, lik(‘ it, {iro\ided with lift- 
ing-v*ords, and wires, and needles, all co^inectod in the 
manner already docribed in this cliapter, so that by jndl- 
ing the lifting-cords, ihe’netHlle'; will be iirotruded. In 
front^ of these needles, and® answering to the revolving 
bar, a perforated plate, about two iuches thick, is fixcdii 
each of the iierforatious in this is provided witli a move- 
able steel puncit <fr, cutter of a cyliTidrical form, so that 
the protrusion of ’any of the needles will drive forward 
their eorrcs^iondinjjc jmnthes, aiul deposit them in another 
similarly jierfopated iron plate, about one inch *111 tbick- 
uess, temporarily apjJlied for that purpose against the* 
lace of the jdate first described. 

One end of each warp thread in the pattern is then to 
be connected in succession v^itb tlie individual lifting 
cords of the machine; and it is evident that if tlie differ- 
ent threads which Yorm, the ishoot, and Vhich for tliis 
purpose arc made to liang out ou each side beyond the 

* selvage of tin* w^arp, are taken separi^ely and in succffbsioii 
by each end and drawn uj^wards, all the w^arp threads 

. wherewith each cross thread is engaged, will bl sepa- 
rated from tlie ftst,^nd may be gollected together in the 
hand ; then pulling the particular Kftmg cords 

to which they are attached will be drawn, their corre- 
sponding needles w^ill be protruded, ai^l the cylindrical 
cutters by that means driven out bf the perforations in 
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the ’fixed plate into the corresponding cavities of thife 
moveable pl^te. ‘ 

The blank card-slip^ which is* to be perforated, is next 
» applied to the face of the , moveable plate, and against 
the points of the jmnehes; and both being then removed 
together, and placed* upon a third perforated plate in a 
press, the punches are driven through tlic card-slip in the 
requisite siiots. The punches being replaced in the ma- 
chine, a second shoot of the thread pattern drawn up, 
and its interlaced Avarp thread, pulled as bc'brc, the 
punches connected with ^the answering lifting-cords and 
needles arc ^ like*" inant^er protruded into the moveable 
plate, and forced throiigh another blank card; and, by pro- 
ceeding in this nmnner, the whole series of card-slips will 
be unerrlnt 2 (ly J3repared. Having been previously num- 
bered, there is no difficulty in attaching them together 
in their proper order of succession, holes for this pur})Ose 
being made by the sAme actibn of the press wdiich stamps 
•the perforations for the pattern, punches for this purpose 
being permanently iiiJsertcd in proper « cavities of Uie 
moveable iron plate.* ' ^ r 

A modification of the Jacquard rnackiife has been intro- 
duced to use by Mr. Samuel Dean, of liethm^l Green, also 
an operative weaver. In this the card-slips are altogether 
dispensed with, by adopting the' use of tw^o revolving 
bars placed on opposite* sides of the machine. Each of 
these bars has eight faces, and tlie loom is actuated by 
two treadles. Tlie vayatjpns of pattern arc provided for 
in the working of this machine, by tcinj)orarily stopping 
such holes iil the revolving l^ars Ls wnU influence the 
raising of those threads of the w^arp upon which the pro- 
duction of the pattern dejiends. It is quite obvious; 
however, that this modification can only be applied to 
the !• eduction of very simple patterns, it being capable 
of emjdoying no more than sixteen ca?ots of the shuttle 
for theiri completion. TJiis altered arrangement is, 
therefore, of very limited utility, and bears no com- 
parison witK tl^e truly valuable invention of JacquareJ, 
In one branch, and that an essential one, of the in- 
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tcresting art of figure weaving, the maniuactureiii jof 
Lyons onjoy a superior reputation to .us ; thc'r designs 
are more pleasing, more Varied, and display a more cor- 
rect taste than ours can boasj. For this superiority there, 
is a very sufficient reason iurnished, by the establish- 
ment existing in that city of the School of Arts,” 
which offers valuable means for the study of drawing in • 
all its various branches, and where pattern (j^esigners arc 
ably instructed in all ^le btfet rules of the art which they 
cultivate. 

The English have been considered inferior to •their 
continental neighboprs in Jhe ^acult;^ of invention, at 
least in thisiparticular branch of the ftnc arts. ^Without en- 
tering into the investigation of this question, wdiich might, 
perhaps, in any case, be decided more under iheipfliience 
of national partiality than according to the fact, it must 
be owmed that the French hav.e adopted systematic means 
for calling forth and improving the ialent of tasteful in- 
vention ; while with us this is left entirely U) individual^ 

• and unassisted e#brts. It is, besides, probable tliat the 
favour wberewit]^ French patterns aarc received by the 
leaders of fashic* in*this country, tends still further to 
repress the? efforts of English artists, as far as originality 
is concerned * sii^‘e*it* is found more profitably i9 imitate 
or 'to copy patterns, illhs recommetided to the general • 
adoption, than to venture upon producing others, which 
would be without tliis adventitious value. 
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CHAP. V. 

« 

MECHANICAL^ OR POWER* WEAVING. 

CHEAT ADVA^TACfS OF MACHINFRY IN ARRIDGTNU LABOUR. 

ITllST niOI'OSAI- lOH A FOWF ll-L<V>:W. DR. CAKTWKIG1IT*S 

INVIVIIUN. UAL’SKS OF 11 S HTTLE SUCCESS. I'A Kl.l \- 

MImni’Miv' rfwaki). — Austin’s power- loom. — mode or irs 

ACTION. REASONS I’Olf PRI-FFUHING llAND-WFAMNG FOR 

SII KI N FAlf-US. IlAt^>-TO^'EJ*-LOOMS. MR. SADLT'R’s IN- 
VENTION. l)Oi;|j<LE ^KD OUADRUPLF LOOMS, PRO PORTION 

WHEREIN TUEY*ARE SAID TO ABRIDGE LABOUR. 

7’iie means of substituting mccbanical power for the 
labour of the hands in weaving must he classed among 
the splendid ofierin'gs inadh by genius at the shrine of 
--iitility. 

'i'he facility thus given to the production of goods has 
always excited the ' apprehensions, and frequently has 
prom])tcd the ho.stility, qf persons previously employed 
in their manufacture. 'Even aihong other £/iid hiJtter in- 
formed 'Hawses there have not been \vjuiting systematic 
opponents to the iuttoductioii of machinery, who, taking 
uj) the broad line of 'argument maintained by Montes- 
quieu, have asserted that the saving of labour is hurtful 
to the tjue interests of communities. That the first in- 
troductions of mechanical facilities to labour have been, 
and must always he, accompanied'' by hardsliip to the 
artisans previously employed in any branch so invaded, 
is d jiosition whic]i, although frequently much exag- 
gerateil, is yet incontrovcrtibly true; but however much 
the f^bt may be deplored, and however strenuously the 
benevolent man .sliquld set himself 'lo devise and to 
practis/; means for allev^atiftg the unavoidable cVil, there 
still would he but little wisdom^ and, taking a more 
extended view, hut little real philanthropy, in setting 
hounds to the progress of improvements which are cal- 
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isulated to bring the enjoyments#and conveni''nces of life 
within reach of a lar^^r number of individnah;. The 
injury to the deprived ar|isan is probafcly but temporary, 
while the benefit to society is lasting and progressive. 
The very individuals who suffer from this kind of In-* 
terference with their own particular line of jmrsuit, arc 
interested in fostering improvements in regard to c\ery 
other article of human production. The class of con- 
sumers must always be mo«e numerous than*that of ])ro- 
ducers ; and it would be difficult in the present day to 
maintain the proposition, that the lasting interests of 
the many arc to be sacrificed ii^r the, temporary aTl\an- 
tage of a number c5rnj)a’;gttvely*insignificaMt. 

It can scarcely he consideretl as^)rQj)erly belonging to 
a treatise on the silk manufacture, to enter^ hi§toricalIy 
and at length into the question of the firiJt invention of 
power-looms ; or, to spcajv more correctly, into a descrip- 
tion of the means proposed Tor ♦hejr achievement, since 
the practicability of such an adaptation was imagined, 
and proj(‘cts for its accomjdislmicnt were published, manf 
years before these were sii^jmittel to the test of jiractice. 

As early as Jic* oJose of the seventeenth century, the 
drawing ^iid description of a kicpn for mechanical weav- 
ing was presented* to the lloyal Society of Loinlon. Al- 
tliough there Is eveiiy reason for helicviflg that this 
circumstance w^as wholly unknown To the ingenious author* 
of the actual loom first employed in this very interesting 
object, there does not appear to exist any material dif- 
ference between this machine «nd the earlier descn})tion. 
The conception and accomplishment of^ this important 
invention, by a gcntlenwan to'tally unconnected with the 
pursuit of* manufactures, unacquainted even at the time 
with the commonest processes usej in weaving, ^diose 
pursuits in life were of a iiature wholly foreign to the 
mechanical arts^ and whos» attention, was drawn* to the 
subject by cjrcumskinces purely.4iccidenta], is a fact so 
curious jwid interesting, thit ti^l? insertion of*th 4 ' follow- 
ing letter, which t^ie invento^, tlie Rev. JJdmund Cart- , 
wright, D.D., afterwards wrote imon *Iie subject to the 

. _ Y* 
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respectable secretary to* the Chamber of Commerce in 
Glasgow, needs no apology: — » 

Happening to be at Matlocl in the summer of 1 784, 
I fell in company with some gentlemen of Manchester, 
when the conversation turrlcd on Arkwright's spinning 
machinery. One of^ the company observed, that as soon 
as Arkwright's patent expired, so many mills would be 
erected, and so much cotton spun, that bands never could 
be found to weave it. To ‘this observation 1 replied, 
that Arkwright must then set his wits to work to invent 
a weaving mill. This brought on a conversation on the 
subject, ill which the Manchester gentlemen unanimously 
agreed that the thing wfifS impracticable ; and,. in defence 
of their opinion,^ •they adduced arguments which I cer- 
tainly WPS ipcompetent to answer or even to comprehend, 
being totally ignorant of the subject, having never at that 
time seen a person weave. I controverted, however, the 


impracticability of t^e thing, by remarking that there 
had lately been exhibited in London an automaton iigure 
^hich played at chess. , ‘ Now you will ,,not assert, gen- 
tlemen,' said T, ' thqt it is irore difficult to construct a 
machine that shall weave, than one tvdiich shall make all 
the variety of moves which are required in that compli- 
cated gaipc.’ » 

Some little time j^fterwards a particular circumstance 
recalUng this conversation to my mind, it struck me that, 
as h) plain weaving, according to the conception I then 
had of the business, there could be only three movements 
which were to follow ' ea6h other in succession, there 
would be little difficulty in producing , and repeating them. 
Full of these ideas, I immediately employed a carpenter 
and smith to carry them into effect. As soon as the 
machine was finished', I got a weaver to put in the warp, 
which }yas of such materials' as sail-cloth is usually made 
of : to my great delight a piece of cloth,, such as it was, 
was the produce. T li^d ^nevci' before turred my 
thoughts to any thing iJ.? chanical, either in theory or 
practice, nor had ever see^f a loom at work, or knew any 
thing of its consIbTuction /ou will readily suppose that 
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ifty first loom must have been almost rude piece.of ma- 
chinery.* The warp was placed perpemliculujrly * the reed 
fell with a force of at least half a hundred weight ; and 
the springs which threw thefshuttle were strong enough • 
to have thrown a Congreve rocket; in short, it required 
the strength of two powerful men lb work the machine 
at a slow rate, and only for a short time. Conceiving, * 
in my great simplicity, that 1 had accomplished all that 
was required, 1 then stcureft what 1 thought a most va- 
luable proj)erty by a patent, 4th of April, 1785. This 
being done, 1 then condescended to see how other people 
wove; and you will^^ucss iny as|pnishmcnt^hen 1 com- 
pared thcii* easy inodes of operation«vi th mine. Availing 
myself, however, of what 1 then saw,* 1 made a loom, 
in its general principles nearly as they arc Tiovt made : 
but it vvao not till the year 1787 that I completed my 
invention, when 1 took 'out wy last weaving patent, 
August 1. of that year."'* • • 

The history of this invention is farther cunous, as* 

* illustrating somtf of the many difficulties which so fre- 
quently attend iifion^the infroductidh of new plai.s, and 
which call for ilfb exercise of patience the most unwea- 
ried, and of j'nergics^the •most unquenchable, to preserve 
inventions of even Ae very highcsi value fron^fafling into 
neglect and oblivion. *How many Such inventions have * 
been so lost to the world, at least fSr a time, it were vain 
to enquire; that they have been many will be readily ac- 
knowledged, when it is considej:ed« how seldom are seen 
combined in the same person, the faculty of invention, 
with the more activt#and,,perhaps, more difficult quality 
of perseverance under repeated difficulties and disap- 
pointments. The man of common^ place endowmtnts 
will combat steadily and succ^sfully against the tyranny 
pf ciieumstances, while the s^piring ef^rts of geniSs are 
■ chainei]^ down by^th^ hands of ignyrance and prejudice. 

It were, fejhaps, wrong to*cai|^ t}is censure upon igiciety, 
unqualiffed by the further ren ark, that inventors are 
frequently found too*far in advj^nce of tlje age in which 
they live. The invention of l^artwright itself af- 
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ford's evidence of this fact. Power-looms could not liavt 
been extensively \;mployed at the period of their in- 
ception^ when the supply of cotton wool did not amount 
to one tenth part of the qu intity which now passes an- 
nually through the hands of our manufacturers. Even 
had the supply of I'le raw n.aterial been increased pro- 
portionally w’ith the means for its conversion, the quantity 
of fabrics which ])ower-wcaving has been found adequate 
to produce would liave far outstripped the then existing 
wants ot mankind. 

Au the end of three years from its first conception, 
Dr.Cartwriglit, having^iis vn -have s -en, secured to him- 
self the benefit of ^'is invenfion by patent,* erected a 
weaving mill at ■l>oncaster, and furnished it with looms 
w'hcrewVh ‘'to prosecute the business of weaving. These 
machines were evidently found to be incom])lete and in- 
sufficient for the piir[>osc, as' the reverend doctor pro- 
cured grants of tlfree other patents successively for 
.improvements upon his first invention ; the last of these 
patents being dated the I'Jth of November, 17J^8, as 
appears from the rc'|)ort of A committee of the house of 
commons, to whom the doctor's various patents were pro- 
duced ; and not on the 1st of August in the preceding 
year, as''er:oneously stated in the l\)reg'>ing letter; this 
last being the date bf the third* patent granted to Dr. 
CartwTight for this object. 

In the many alterations rendered necessary by these 
iniprovements, and in the, disbursements indisjiensahly at- 
tendant ujum the establishment of so important a con- 
cern, Dr. (’itrtwright expended a -urn of money equal 
to between .SO, 000/. and ‘1<0,000/. ! and w?s compelled 
to abandon his manufactory. 

Subsequent to this, in the year 179h Messrs. Robert 
Grinfdiaw and Sons, of Manchester, erected a weaving 
factory calculated to^contain 400 pow^L*r-looms, and en- 
tered intt an agreemel^. widi lf)r. Cartwright for'^a’ licence 
to use his patent. RutKhis establishment was from the 
first viewed' with cxtre^ie Jealousy on the part of the 
operative weavers, r.d ^ '•*^eared lest the employment of 
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"machinery for effecting the object of their labours ^lould 
deprive them of the m^ns of subsisfencc.^ Threats were 
held out by anonymous letters, with a view of deterring 
the parties from proceeding with their factory ; and no 
sooner had Messrs. Grimshaws erected and set to work 


twelve looms under their agreeinAt, than the building 
and machinery were wdlfully destroyed by fire ; and suclf 
menaces continued to be ^sed by the w'eavPrs as at that 
time effectually restrained these gentlemen and all other 
manufacturers from further prosecuting the invention. 

Dr. Cartwright’s plans acco^-diiigly slept until ex- 
piration of his pattmts (^cj^roy*! all hope^of his deriving 
any advantage under them. In ^he^ year 1808, backed 
by a recoinmernlatory memorial signell by almost all the 
principal manufacturers of Manchester aiyl fts waghbour- 
hood, presented a petition to the house of commons, 
^0 consider which a committee ’’vas appointed ; and upon 
the evidence reported by fliis committct, the house pro- 
ceeded to vote to I>r. Cartwright the sum of 10,00#/, 
as some compensation for his outlay and disappoint- , 
ment. • * * * 

In tl|,c year I7f)8, Mr. Myntcith, of Pollockshaws, 
near Glaspiow, eycelcd the first ]iow'er-loom that was 
applied to th^ weaving of cotton fabrics.* f'or a long 
time after this, it was held and believed that the texturb 
of silk, from its extreme delicacy, called for such inces- 
sant watchfulness on the j)art of the weaver, that his 
eye and hand w'erc coustaiitiy pecpiired to detect and to 
remedy defects, which, though trifling ^nd not likely to 
be observed in th^ comilnnation of cc'arser goods, would 
greatly impair the beauty and lessen the value of silken 
fabrics. Tliis opinion, although doubtless true to^ ma- 
terial extent, has, however,, been proved to be not wholly 
so, since pow'cr-looms to a aonsiderable number lAvc been 
consfc-ycted antfsuCT?essfplly employed for the production 
of both broad silks ami ribands. It is, thci^fVye, neces- 
sary to give some ^lescriptiori of the mechanical airange-, 
ftieiits whereby, in this as in so many other branches 
of ^humaii industry, the ingeniifity of man has subdued 
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even the .elements to his power, and has rendered the' 
viewless win^l, the* impetuous stream, and the‘ raging 
lire, vassals of his will. 

• The power-loom erected tor Mr. Monteith was con- 
structed by Mr. Austin, of Glasgow, who has placed a 
model of his machinV; in the repository of the Society 
'for the Encouragement of Arts, Manufactures, and Com- 
merce in London, from which the drawing herein in- 
serted has been made. « 


A is a square iron axis, which - extends through the 
entire' lengtli of the bed jjf the machine, and when ac- 
, Pig. SiS. 



tuated by the cog-wheel B, which is connected by means 
of a pinion with the ISy-i^eel C, gives motion to the 
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•various parts of the loom ; the power beiii" ^pplfed to 
the shsPft of the fly-wheCl by some one of the well-known 
methods of communication. D is the yarn or warp-roll. 
The axis A is provi<led wUh several camins, or wheels 
of eccentric form, which are fixed securely upon it; 
these, as they revolve, serve, • 

1. To depress the treadles, and consequently to se-* 
paratc the warp into different portions, as i» the ordinary 
loom is effected by the weaver’s foot. 

2. To throw the shuttle to and fro through the shed 

thus created. » 

3d. To strike (lie lay rfir fi^tlen against the shoot, 
and to return it to its prbper posUion : and, 

4. To wind the woven cloth updir the cloth-roll as 
fast as it is formed. • I 

TliQjWarp is fixed in this loom precisely in the same 
jnanner as has been already detailed in the description 
of the hand-loom. The •same fnay be said of the 
mouflting of the hcddles or harness, and of tin: provisioii 
for insuring that alternating nibtion whereby the de- 
pression of the^ne causes the raising of the other Leddle. 
The camms oi# the axis, which take the office of tlie 
weaver’s leet in working the tA:adles are both exactly 
similar in forn^tef each other, but their reUtii^* position 
oh the axis is so arranged that ithey are brought intef 
operation at opposite periods of^its revolution. Only 
one of these treadles can be seen in the position chosen 
for this representation of the Iqpn^ but the exact situation 
and the mode of w'orking both will be a^ once apparent, 
if we imagine the» revolution of the axis to carry with 
it the camj:n E ; this, Jrom its irregular shape, strikes, 

0 at the exact period of the revolution that is propcr,*ipon 
the treadle, ^nd keeps it depressed fintil a change in the 
position of the w'arp'is rec^ired, when the othei^camm 
* ansivmng to it is, by the continued rotation of the axis, 
brougn^into action, and the^treadfe first depressed is, at 
the same moment, freed from the pressure of tlfe cainm 
E ; and thus the reciprocating action of the treadles is 
kept up continually, so long as tli» axis continues to re- 
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voIv5. JSach entire revoliition of the axis will, ther.efore*, 
occasion two separations of the warp by the alternate 
action of the two treadles. * 

• The second motion, thatfjf throwinf^ the shuttle, is 
performed by two other camins, F and O, wdiieh are 
likewise reversed to*each other in their position on the 
'‘axis, so as to bring each one into operation at the 
moment the* other is set free. As the shuttle requires to 
be thrown across tlie warp wdlli soipe velocity, and with a 
sudden or jerking motion, these c/imms are so shrped as 
toa?i.jLie eacli to strike abruptly upon a lever, and to 
hold it depressed during^a cejftain poz-lion of the revolu- 
tion of the axis ; quit/ing it ag'ain as suddenly when the 
corresponding cavhm is brougiit to act upon a corre- 
sponding Ic’fer for the return stroke of the shuttle. When, 
by the revolution of the camm F, the lever bepeath it 
is depressed, this lever is made to strike with increased 
velocity upon a shoirtcr levir seen at IT, which in its 
f’escent carries with it the strap i ; and this, again, acts 
upon the segment of a' wheel seen to ho connected with 
it. This wheel has<astcned% it a jeng stem of whale- 
bone k, which is thus made to snatch fciie string of the 
driver I, and to impel the latter with the requisite velocity 
against the chuttle ; so that it will h(f djfiveri out of the 
‘ trough M, across the siiuttle-race,ifito the opposite trougli, 
■yushiiig hack the driver therein to a position pioper 
for the performance of the return stroke. By this time, 
the rotation of the mayi jycis A has caused the necessary 
change in the 'position of the warp threads, the camm 
G is brought into action, depresses i(^ lever, ivhich again 
strikes upon a shorter lever answ^cring to H * and this, 
by acting in a reverse direction upon the segment of the' 
wheel, and consequently ujiGn the whalebone stem k, 
causes^ this latter to snatch the string of the driver, and 
by its means drives Jhe shuttle bapk ar^ross the shuttle- 
race into the trough M. r ^ 

The third motion, that of striking the lay against the 
shoot, and returning it to a position proper for ag|iin 
passing the shuttle, iss,hus performed : — The diuttle-race. 
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rj*ecl, whsflcbont* stem It, and it& segment of a wlicej, all 
form pajt of tlie batten ffamc, winch is made i6 vibrate 
to ami fro on hinges plftced at its lower axtrcinirics n. 
This frame is drawn backwards by tlie straps o o, M'hich 
aie rolled upon jmllcys ]) p nxed ujmn the axis 7. Upon* 
this same axis are fixed two other jinaller pulleys near 
to p p, upon wdiich other straps r are rolled to connect . 
with the long levers 5. which are moved during the 
revolutions of the main axii* A by the camms* i t. These 
long levers are centreTl between the short posts of the 
frame under the shut’tle-race. To bring forward the 
batten and reed, so as to bcattup the shoot, two la?ge 
weights like r, one*of wbi^li is* placed each side of 
the loom, are sttsiiended by straps £rpm pulleys on a 
horizontal axis which carries two wheds at each 

side of the loom. On these wheels other straps are 
wound, Vhicli coinniunic^jte with the frame of the hatten, 
to draw it forward. Thcsc^eightfc^ 'would not, of them- 
selvejJj act with sufficient promptness in drawing forward 
the reed when loom "was worjiing very quickly, aiifl 
the time required tp overconnc the momentum which they 
receive by the Jjaeftward motion of the batten wculd 
derange tlie^ regularity qf the Inachine. To overcome, 
therefore, tlAs moijientum, spiral springs arc connected 
botween the bottom \»art of the^wTights and long^ 
levels X, which are presstd down^at the proper intervals 
by the camms y ; these levers being brought into action 
before the return of the long levers s s permits the 
drawing forw’ard of the battefl. • The springs are dis- 
tended ; the momentum of the weights is qvercome ; and 
tliey are ready to aA instantaneously, by their own gra- 
^vity, assist^cl by the energy of the sjdral siirings. Thus 
the depression of the long levers a si^y the camms ? will 
draw back the batten, from *he shoot twice during the 
• entire 1 evolution pf the maii^ axis A ; and the gravitation 
of theVyeights v, as&istetb by the Springs, must bring it 
forward during every inte^al. The third motion is 
then completed. • • 

*The fourtli motion is that of, winding the woven 
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clotV, as it is finished,* upon the cloth-roll ^Z; whic;h 
action iS thus effected:— -At the extreme end of;, the axis 
A is fixed l crank, or, as is here shown, an eccentric 
wheel 1, performing the offee of a crank ; by the rota- 
tiona of this, the small roil 2 moves up and down, and 
turn$ round a smaH, ratchet wheel to the extent of one 
^ tooth during each revolution. The return of this ratchet 
is prevented by the falling of a click into the teeth. On 
the axis of^* die ratchet whod 3 is an endless screw 4, 
which, engaging the teeth of a cog-wheel fixed upon the 
extremity of the cloth^roll, giv^ to the latter a slow 
id6tiQn, whereby the clsth is wound upon it with due 
regularity. » * ' 

The remaining, parts of this very ingenious piece of 
mechanism, arc so similar both in their form and office 
to like jiarts in the haniUloom which have been exjilained, 
that particularly to notice thepi here would be unneces- 
sarily to load a description which will already, perhaps, 
be diougbt sufficiently complex. • 

There have been various modifications of tbc powxr- 
loom, and several (jontrivaufes have^ at various tiroes, 
been proposed with the view of rentlerirjg it more simple 
or efficacious. Some <?f ' these inventions liaye been the 
objects (;|f patents ; but, so far at least, as principle is con- 
^cemed, tlicife appears to be no vfry im]f)ortant variation 
among them, and it would be of little advantage to 
entei’ upon the examination of every trifling difference 
of construction. 

Power-looms which ar^ to be worked by hand, have, 
on more than^ one occasion during the last few years, 
been offered for the adoption of file silk-weaver. In 
all these machines, the various movements Of die treadles, 
shuttle, and batten^ are effected in their regular progres- 
sions^ by the combination lof levers and sp'rings in con- 
nection with cranks or wheels. 

It is clear that thfr loom ji^st dp..crified, and (y’" which 
a drawing has been giveny’is capable of being actuated 
by manual Jaboiir ; and it must b^ equally evident that 
steam might be employed as the motive force, if it were 
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dejired .to employ any considcraWe number of hancl^ 
power-looms in the same building. The argumertt is, 
therefore, fallacious, whereby it is sought to r&cominend 
these later inventions to tlic prejudices of operative wea- 
vers, by representing the looms as being more in accord- 
ance with the interests of die workm^. There is, in 
fact, no difference in the principle upon which both 
descriptions are constructed and put to action. 

Terhaps the most ing;|pnious of these machines whkh 
has yet been invented, is pne which has lately been made 
the subject of a patent by Mr. Sadler, of Paddington. 
It would be improper to desci^be the mechanical arrange- 
ments of this production with nTinutcness,*as all the 
formalities connected with the specificatioij of the patents 
are not yet completed. The inventor proposes to* con- 
■^rucl fl^uble or quadruple looms, which/ while the 
working parts of each are*coinpIete in themselves, arc 
yet so connected togcdier by % strong ^cast-iron framing, 
and working shafts, that the moiing jiarts of each of 
• the tw^o or four Iflwms will be simultaneously and simi- 
larly set in inothiii'bj the tiscillatioiis of a pendulum, 
which is to be sming to and fre^by the hand. In tins 
manner, it*is*said, on^the tnithontj of a weaver who has 
made the attempt that without any extra exej^ti(in, one 
yard of silk fabric of sf medium quality may be woven 
in each loom in an hour ; so that a workman, during the 
ordinary duration of his daily labour, may, with one of 
the double looms, weave twenty-four yards of silk ; a 
result which, if it can be practically reidised, would at 
once relieve the manufacturer from all apprehensions 
connected \^4Ji the introduction of French manufactured 
^!;oods, as it would render the comparative cost of pro- 
duction nearly as much in favour of tfie English manu- 
facturers as it is now against them. ^ If more ^lan 
' two lo^is are thfls wforked in coniycction together, the 
weaver ^^oyld require an aSsiatent in accomplishing liis 
labours. ^ ^ 

It is by no mcpns certain that this greater Yacility of 
production would prove to the present advantage of the 
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iabonring weavers ; on the contrary, in proportion as !he 
labour can be simpliiied, a f^wer or less instructed class 
of persons will be empbyed, for it cannot require the 
previous preparation of L lengthened apprenticeship to 
qualify a man for the task of swinging a pendulum. 
Then, too, the increased quantity of manufactured goods 
that would be produced by each labourer, would, for a 
time at feast, occasion ihe^ employment of a fewer num- 
ber of w'cavers ; and although *i.hc lessened cost of j)ro- 
ductioii would, doubtless, induce the consumption of a 
i^urger quantity of goqds, and thus augment the demand 
for labour a conside 'able time would be required for the 
proper adjustment of this matter, and in the iiieanwdnle 
the iteration would hear hardly upon the present race 
of weavers, 

Mr. Sadler s loom is a substantial machine, constructed 
almost wdiolly of cast iron, and by no means inelegant 
in its form: it occupies, besides, Imt a smaP space. 
However much it might be calculated to abridge tlie, 
labour, or add to^tVic earrpngs of the w'eavers, still it is 
to be feared that there arc hut-few^ among them who 
could compass its pu^'chase, and thus avail themselves of 
its benefit. . *• 

One cause which weiglis materially against the use of 
power-looms in silk weaving is, that they do not^, as is 
the case in the manufacture of goods from coarser mate- 
rials, save any great proportion of labour. In weaving 
linen or cotton fabrics, one man may be competent to 
afibrd the needful degree of attention to several power- 
looms at the same moment; hut this is not the case 
with silk, which, from its delicacy of te3fcure,*is con- 
lilnually giving way and requiring repair in some part 
or^ther. Then, too, an- important amount of time and 
iibour must be expended in removing all roughnesses 
and inequalities in the 'v^arp thirds, or, as th( 'weavers 
eallit, in picking the porry, during which the actual 
weaving jnust be suspended. The trifling saving in the 
amount of labour, which can thus be realised froni the 
use of any mechanical apparatus, ceases to be an object of 
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muth importance, where the value of the raw liiaterial 
forms the "principal item df cost in the inanufac:;ured 
articles ; and it thence becomes very doubtful whether 
the use of power-looms, howev^ir they may be modified, 
is susceptible of much extension in any save the com- 
monest branches of tlic silk manufacture. 
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CHAP. VJ. 

VELVET WEAVING. 

ITS FiKST ivTRonrrrTioN INTO ''Nt.r.xNii. — cjiiNrsF velvft.s. — 

srjtL'f’TLTKE or \i’L\rT. — rKori-ss'hF it. — imfiiovk- 

MFNr Tin REIN. HCURI.Ii VFI.V.ET. GK.'iMAN /FLVfT. 

Velvet must be clashed among tlir richest of silken fa- 
brics. AltJioiigh, wnnpared with tlie date wlien the more 
simple silken structures were first kiiowiij this elegant 
manufacture must be considered as of modern invention, 
it has, nevertheless, been made and used in tvurope for 
several centuries. Its production was, for a long tine, 
confined to Italy, where, h^^^^t^cularly in Florence. Milan, 
Venice, Lucca, and Genoa, it was carried on to a great 
extent, and with a considerable degree of jierfection. 
Wlien, however, hie Frencli inanufactarers took up this 
branch of silk weavingn they speedily excelled their in- 
structors; and it was from tnc refugees of that nation, 
when 'ibrced to abjure their eoijptr'y by the revocation of 
the edict of Nan'tOvS in the year ibSo, that the art of 
weaving velvet became known, and was domesticated in 
Spitalfields, where it has since continued, and has been 
followed with succev^s. • 

The saine cause having driven another portion of thv. 
French protcstants to Holland, » occasioned equally in 
that country tlie knowledge and prosecution of this 
jtrocess. At Haerlcm, especially, a very considerable 
es^hlishment was made with this object ; hut its produc- 
tions were never brought* successfully to rival the beauty 
of French velvets^* which cpiitinted for a loii^^timc to 
command a greater priSe in foreign markets than those 
of any olJher country. f. 

The Chinese lil^ewise manufacture velvets ; but, If we 
are to judge from the specimens which have been im- 



CHAP. VI. j VELVET WEAVING. 277 

• . • • 

ported into Europe, their success in this branch has^ieen 
but very jnoderate, the quality of Chinese veWet being 
far inferior to even the most! indifterent of •Eurojiean 
production. 

Tliis very beautiful fabric may Ik; saVl to have a com- 
pound texture. In addition to the warp and shoot, of 
which the substance of plain goods is formed, vjdvet has 
a soft shag or ;n7c, occasioned by the insertion of short 
pieces of silk thread tloubled under the shoot, and which 
stand upright on its upper surface, in such a multitude, 
and so crowded together, as cq^irclj^ to conceal the inter- 
lacings of the war]) and sltoot. Jtjs this ^)ile wdiicli 
gives to velvet its characteristic appeartTiMre, as w^ell as 
that remarkable softness to the touch, which d*«tinp;uisli 
it from aU other manufactured substances, ^ind wdiich, 
while it would be difficult to e^vplain them in any intel- 
ligible terms, have themselves served f»r describing other 
bodies which present appearances or qualities somewhat 
Similar to the siglrt and feeling. • 

'riie beauty of "iol^ejt resulfti, in a |freat degree, from 
the uniform eveniifess of its j)ilc ; and this, of course, de- 
jiends u])(>n*tlK; j)crfec{ equality in*length of the threads 
whereof it is conujiitoy All inequalities of»liiis kind 
are rendered at once apparent to the tyc, detracting ma- 
terially from the elegance and value of the goods ; and 
this circumstance calls for more than the oriliiiary degree 
of carefulness on the part of the jwejvcr. 

The pile, or, as it is technically but corruptly called 
by the weaver, the po^?, is, fif course, inserted during the 
oi)eratiqn ofaveaving the warp and shoot; and its inser- 
doii is thus effected : — • 

The loorn^jeing prepared, or jnountccT, as for the weav- 
ing of plain silk, another set gf threads. is provideifj to 
run in Mie same* (|freotion with the ^ireads of the warp. 
The two* sets of threads arc* I^t effoetually ditUmgaged 
from each other, hy causing those which are to form the 
pile- to rise diagonally from the breast-roll, through the 
whole extent of the porry, that «,* through the space 
between th^ breast-roll and the yarn-roll of the loom. 

T .T • • 
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Over the last of these is placed another roll ; and with 
this the threads of the pile are connected, in the same 
manner as are the threads of the warp with the yam-roll, 
and the delivery of die pile threads from this roller is 
governed similarly to tlie delivery of the warp threads, by 
means of a regiiiatiug weight. There is an absolute ne- 
cessity for keeping the warp and pile distinct and inde- 
pendent of each other, wliich will be very evident, if it 
is considered that tlie lineal quantity of the latter which 
goes to the production of a given measure of velvet must 
bt very greatly more than that of the warp threads. In 
point of f^ct, with cr/ery ‘yprJ of Velvet that is produced, 
six yards of the pile arc required to be usetl. 


Fig. C>4. 



The above diagram exhibits the structure of velvety 
and the mode of romhinin,!; the tlireads of tlie shoot with 
the pile. The texture is shown* as H loosened, for tlie 
purpose of displaying the vanous parts with gi’cater dis- 
tinctness. a a are the warp threr ds. aiid the dots or 
small circles whic,h occur in tlic loops representing the 
woven jiart, are sections of the threads that form tlie 
shoot ; b shows the pile threads, which meet the threads 
of the warp in the angle e. Into this angle the weaver 
inserts a brj»ss wire, so' that it occupies a ]>osition througlv*^ 
the whole breadth of the goods, below the pile tlireads 
and above all the threads of Ihc warp ; wlu;n the treadles 
Ijeing put into action, and the alternate threads of the 
warp raised, the 'Shuttle is thrown, passing, over the pile 
lhr3ads and the depressed half of the warp ; the b^tteji 
is then struck iip against'^the shoot, '^hus accoir/plishiiig 
the requisite interlacing tile warp and shoot, &ad form- 
ing %. loop of the pile tlfrcad over the wire. This wire 
is peculi^ly formed, having one' of its sides flattened, 
and a groove cut t'ltough its entire length, the form and 
situation of which are shown by the following seetion. 
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Fig. 35.. shuttle is thrown tlfrec times between each 
i^isertion of the wire : the first sjioot is of coarser 
thread than that v^hich is used for th^ other two 
shouts, and, when struck up h^^ the batten, caiwcs tlie \Wre 
to take its ])ropcr position with the flattened side down, 
and its sharper ed”;e towards the clc*h-roll. d d show 
the loops thus formed. Jiy riinnin" a sharp instrument 
called a trevat alonp; the groove of the wire, the‘'e loops 
arc then tiivided in the^nanifer described at c c, and the 
whole operation of velvet weaving lijis been effected. It 
is necessary to use two wires, so that one may always 
remain in the cloth when the ifinder one is cut out, 
otherwise t^e pile thrcatls hi the po/ry woind he set at 
liberty, and the W’hole operation deran^tl*: hut by keep- 
ing one wire always inserted and secured in its pljice by 
three thr^'ads of shoot, the pile is sufficiently connected 
wjth the texture to jivovent >uch an accident. The 
liberated wire is now again in-^rtod ; and wdien in its turn 
thih h^s been secured by three casts of the shout, the 
• other wire is cut •uf . and so on altctnatcly. The richest 
M'lvets were forijievl}^ wo\c^i with thirty-eight loops, 
caused by as niaiif insertions of the wires, in e\erv inch ; 
hut this branch of si^k nfanufactitre, encouraged by the 
greatly increif«ed,d(?majid, and participating in nhe ge- 
neral improvement now e\])erieneed,* as many as fifty- 
five insertions of tlic wires are made in the small sjiace 
just mentioned. 

The circuinstancc above menjtio’jcd, of the cmploy- 
«ment of threads of iliflereiit degrees of finftiess to com- 
pose the shoot, rcnde]|jj^ it, (^f course, necessarj' to use two 
shutth's, which must be exchanged for each other at 
constantly recurring hut unequal intervals. It has in- 
deed been showm, that the weaver of velvet requires to 
.exercise an unintermitting carefulness iy the succession 
’ of opc^itions wflitjh li^> has to conduct. The use of the 
trevat iti* cutting the pile c\(lk^br a certain aifio^nt of 
skilfulness or sleight of hand, only to be fullv acquired 
through care and after long practice, whiU the minutest 
deviation from the proper line in peiTorming this part of 
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the i)r«cess would infallibly injure, if even it did not 
destroy, the goods ; and the movements to be made 
throughout the entire operation arc, as has been shown, 
so numerous, and require such constant changing of the 
hand from one action to another, that the weaver is 
greatly and unavoihably retarded in his progress. It is 
considered to amount to a very good day's work, vvlien as 
much as One yard of plain .velvet has been woven. For 
this the workman is usually paid five times the price 
charged for weaving' gros-de-naples. 

The warp and pile, of velvet are both composed of 
organzined (dlk, and k is Hqdent that its richness de- 
pends upon the rclrfdve number of its pile tnreads ; the 
manufacturers are accordingly accustomed to designate 
velvets of different degrees of richness, as velvet of two, 
four, or six threads, according to the numbel. of pile 
threads which arc inserted between each of the dents 'of 
the reed. ^ r 

An inferior descrip^tion of velvet has of late years been 
composed of cottor^ One qf the principal uses to which 
this is applied, is that of ornamenting articles of liouse- 
hold furniture, such as« window hangings, wlpcli are not 
exposet\.to close inspection, or suhjgcted much wear, 
the difference of qujility between^ it and silk velvet bemg 
immediately discernible. 

Velvet is sometimes woven with stripes which run in 
the direction of the shoot, and which are produced, at 
regular interyals, by Ickviiig uncut such a number of 
loops of the *f)jle as are sufficient to make up the breadtli 
of the intended stripe. The wire imployecl for forming 
thpse uncut loops is unlike that describeef,* being of 
simple cylindricabform : the apjiearance of, velvet thus 
woven is rich and pleasing'. 

It has been already said that velvety should hepnahu- 
facluredu throughout, wa®, shoot, and pile, oCsSofl or- 
ganzitied silk. 'I'his conUition is not, however, always 
adhered t8 by foreign weavers of velvet ; and, in parti- 
cular, some goods htv^e been brought to this country from 
Germany, the pile of which is composed of what is.,called 
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ioupk, which is silk dyed in the gum. By the employ- 
ment 0^ this article, wj^ich contains* an admixture of 
foreign' matter/ a less quantify of silk is made to suffice 
in forming the pile ; but it is evident that the apparent < 
richness wiU soon disappear, and the real inferiority of 
quality attendant upon this procedurl will manifest itself 
to the wearer after only a very short acquaintance with 
his purchase. , ” 
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CHAP. VII. 
gauzp: heaving. 

ITS OniGIN. STRTTCTrRE. PKCi:LlARIT\ OF A RRAVGEMEN'TS 

IN ,/EAVlNG IT- MOIiE ,9P PUTTING THESE IN ACTION. DIF- 
FICULTY or^ THE rROCF%S. ttUPFiilORfiTy or the french in 

GAUZE WEAVING — Ai'COUNTED FOR. 

'■«“ 

GAuzE^is a' very light and transparent fabric. The ety- 
mology of its*^name has caused it to be conjectu-ed that 
we are indebted for its invention to Gaza, a city of Pales.* 
tine, on the frontiers of Eg’^ pt, which, although now of 
only small extent, was formerly a place of considerable 
magnitude and celebrity. The manufacture of silk gauzes 
was, some years ago, very extensivejy prosecuted in the 
district of Spitalhelds, but has of late bcdi almost wholly 
discontinued in that quarter, and principally trans- 
planted Co T’aisley, near Glasgow, .and the neighbouring 
villages in the countfes of Lanark and Renfrew. 

The particular arraiigements used in the production of 
this tasteful fabric arc known among the craft under the 
title of cross- weaving. In all the species of interlacings hi- 
therto described, whatever the order of succession wherein 
the warp threads may be alternately raised and depressed, 
they always remain ]iarallel to each other, and without 
twisting or crossing^ whereas it is the essential character 
of gauze, that between each cast of the shufttle such a 
crossing of the warp threatlp shall ensue, as while it ad- 
mits of each shoot being in its tu.n struck up by the 
batten^ w?th die degree of^.^orce necessarily required to 
impart to it stability and regularity, yet prevents its being 
carried thereby into absolute contact with the shoot ini- 
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, raecliat^y preccdinj^; the intetVals thus left between the 
intcrJacings causing that degree of tr^nsi>arency, >vhich, 
witliout these crossingi?, could only result*ffoni a loose- 
ness of texture altogether fncompatible wkh beauty and, 
utility. 

Ill the following diagram, the unshaded cross lines 
must he taken to represent the shoot, while the twisted ' 
lines, whereby they are intersected and embraced, are de- 
scriptive of the w'aij) threads. It is evident that the 
twisting thus given must effectuaUy prevent the too close 
approximating of the successive shoots, without b^ing in 
any respect incom))atible ^ith*the needful regularity of 
their positions, or with <t due degree of friability. The 
diagram is necessarily drawn upon IJli exaggerated scale, 
in order to render the peculiarity of the ftfbricj at once 
apparcjjt upon ins])ection, * 

30*. • 



To produce the appearance here given, it Is not ne- 
cessary that tlie adjoining warp threads should be actually 
crossed at each casting of the ghu^tle, as tlie return of the 
threads from the crossed to the parallel ^tate will have 
the same effect a| givijig a reversed crossing. The 
twistings iure made alternately to the right and the left 
liaiur,’ and each twist, as it is produced, is kept by the 
striking ii^.of the shoot wutl^ the batten. 

. It woidd not be pos'sible, ^thiii the necessary limits, 
wutlfbut havidj^ feemrse to numerous drawings, to com- 
niuni^^t^ with sufficient oleJ^Miess all the minfld|p of ar- 
rangement upon which gauze weaving is made to depends 
U will, perhaps, suffice to impart a general* idea of the 
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principle upon which it is conducted^ if reference is had 
to the following diagrams. 



Fig. 37* represents two warp threads, A and B, opened 
to form the shejl in the ordinary manner of plain weav- 
ing, and 38. shows the same threads when the requi- 
site crossing has been accompli^ed. ^ The same letters 
and Qgures refer to corresponding parts in th^‘ two dia- 
grams. 

The mounting of a gauzeP-loom consists of four hed- 
"dles, or leaves of heddlcs, arid of two hplf, leaves. ,Th‘e 
open shed Cs formed by the Jjj.avts numbered 3 and. 4, and 
^the cro^ shed by the IcaveS numbered 1 and 2, which 
are called standards, and by the hdJf leaves a and b, 
which pass through thim in the manner here represented. 
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• Tb onlcr to produce the twiSt in forming the sheA^ the 
warp threads do not riac and sink alternately, or at re- 
gular • intervals, as in ^lain weaving or iif twilling, the 

Fig. 39 . 



thread A being always raised, and the thread B as co»- 
stantly depressed. On ej^aminiiig the figures, it will be , 
observed that ‘the ^tliread A is drawn through the third 
leaf of ^heddles,’ and as it ^I^ays rises, is not taken 
through tf^e loop ef the heddlc or the mail, but above it, 
.through what* the weavers usually call th<f i^per doup. 
The thread B is drawn through the fourth leaj of heddles* 
and because it always sinks, is drawn through its under 
doup. One of the two hall* leaves is hung from above, 
and the other is attached beloW. That from above b 
passes through thc'lower doup of tlie standard, numbered 
2 ; and tlie lialf Jeaf • which is attached below, passes 
through tlie uj)per doup of tlie standard, numbered 1, as 
is plainly shown by fig. 39- The v^rp thread A is drawn 
through the under l^alf leafi connected with the standard 
numbered ayd die thread B passes dirough the upper 
half Jyaf connected witlv tli^ standard numbered 2. The 
alternate crossings of tliL^T^fj) threads are occasioned by 
the action of the iialf leaves; these, in fig. 37 would* 
Vork in opposite directions to tl^e standards, and leave 
room for the warp to rise or sink in the space between 
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them aiic^ the heddles; but in^^. .')8. the half leaves 
rise and sink ivith the standards tlirough ivhich they are 
respectively passed, and one tjiread of the warp is ncces- 
carily forced across the other. All this may be ascer- 
tained by carefully tracing the warp threads in their 
passage dirough the various divisions of the harness, as 
described in the foregoing diagrams. The dots seen in 
Jig. Sf). represent sections of the warp threads A and B. 

The heddles and standards are moved by two tre idles, 
the depression of which“in this mode of weaving calls for 
more than the ordinary i^mount of exertion; especially 
when the weather is damp, the labour is so much in- 
creased that the weav«.r can make only slow progress 
with his work. A.nother evil atteniling this kind of weav- 
ing is, thi*t tlie increased friction tb which the silk threads 
are subjected occasions them very frequently to bfeak — 
much more frequently than in any other kind of weaving — 
and the arrangements render' their repair a much irore 
troublesome operation. ^ To remedy this, it was usual 
formerly to pass the ^warp threads through the eyes of 
glass beads; but this was a troublesome and tedious pro- 
cess, and, joined to the /lifficult}^ of properly confining 
the beads, has induced tlie weavers td^discoiv'^inue tlieir 
employment. ’ 

Gauze is. one of the very few articles of silk manu- 
facture in which it is held that the French weavers still 
bear away the palm from ours; a fact which is, doubtless, 
referrible to thq lower rate* of w^ages paid on the other 
side of the Channel. The weight of silk contained in a 
yard of gauze is very trifling ; afid thr value of the ma- 
terial bears a much smaller proportion to that of ‘the 
labour consumed in* its conversion, than is l)orne by 
weightier fabrics. " 
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CHAP. VIII^ 

BROCADE^ DAMASK^ ETC. 

• * 

GOLD AND SILVER BROCADE. —METALLIC THREADS. -—GILT AND 
SILVERED EAI'ER. — DAMASCiniTTK. — MACHINERY EMPLOYED 
IN ITS PRODUCTION METHOD OF RESTORING TARNISHED BRO- 
CADE. SILK BROCADE. DA^^ASK. ITS MANUFitCTURE 

BROUGHT TO ENGLAND. — M«D£ OJF^MANUKACTL RE. CAFARD 

DAMASK, PERSIAN. — ^^KS^'ET. —g GKOS-liC-NAPLES. DO 

CAPE. SATIN. CRAPE. LEVANTff.E.#— GKOS-DES-INDES. 

WATERING. EMBOSSING, MIXED GOODS. ~-^OMBAZlNS. — 

FOPT.1NS. — LUSTRES. SHAWLS. , * • 

» 

JThe highly ornamented Sind.rich brocades in which our 
great-grandmothers used t» find sifch delight have now 
entiiilly disappeared 1‘rom use, and, indeed, scarcely exis^ 
for us, except hi the verses of ftur poets or the essays 
of satirists of those, days,* It woifid be useless, there- 
fore, to attempt*giving a descrjjition of the inode of ma- 
nufacturihg articles* so a^iparently consigned to oblivion, 
if it were ^ot for* tbn probability that, in ^oflic of the 
ceaseless mutations of fasliion, the8c sumptuous fabrics * 
may yet once again lay claim \o admiration in our 
drawing-rooms, to the exclusion of the less substantial 
and less gaudy finery with which the fickle leaders of 
» public taste are now. satisfied. 

In ancient time^ those cloths only were called bro- 
cades ^whioh were woven, both in the warp and shoot, 
•with gold or silver threads, or with # mixture or eftm- 
bination nf^xitli these materials* In preparing the tlyeads 
• for manufacturing gold brocade, a flattened silver-gilt wire# 
or ri9and was * ptin s^k {hat liad been dygd, to re.^ 
8emble*S8.nearly as possible colour of the metal ; and 
the principal excell^ce in the art of prei'aring gold^ 
thieads consisted in so regulating tl^ contolutions of the 
metallic covering of the silk, as dfat its edges should ex^ 
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actly touchy and form^ as it were^ one continued casings 
without either interval or overlapping. 

At the time when tiie wej^ving of these golden- tisaues 
o was encouraged by public taste, the manufacture of the 
threads, whence they were prc^uced, had arrived at a 
high degree of excellence. At Milan there was a con- 
siderable manufactory, in which, by a secret ]>rocess, 
flatted wire was made, having only one side covered 
with gilding. Threads of an inxcrior description were 
also made, chiefly at Nuremberg,- by spinning gilt copper 
wire ^pon threads of eijjier flax or hemp ; and the Chi- 
nese, still mo^e econon^cal, tosed slipr*of gilt paper, which 
they twistc<l upon siik, and sometimes even introduced 
into their stuffs, without thus giving to the paper any 
fibrous toupport. But these productions could have boasted, 
at best, only an evanescent beauty ; and, accordingly, we 
learn from Du Halde, the historian of Cliina, that goldc’^ 
tissues were rarely used in that country, except for tapes- 
' tries, or other ornamental substances, which were but 
little exposed to view, and could be effectually protected 
‘ from moisture. 

In process of timCj isilken threads,' uncovered with 
metallic wires, were used to form .he playt ground of 
brocades, u^)on which gold or silver bowers, or otlier or- 
namentSj^, were raised ; and at a still later period, fabrics 
composed entirely of uncovered silk, provided they were 
adorned and worked with flowers, or other ornamental 
figures, ectually took the name of brocades. 

There wajj a very considerable and flourishing manu--^ 
facturc of brocades carried on durinr the thirteenth cen- 
tury in Lucca; but, in the year 1310, by the insensate 
tyranny of Castruccio Castracani, as related by his bio-' 
grapjicr, the celebrated M'*.chiavc], the artisans thus en- 
■ gaged ^ere driven from that city ; and 300 of these retired 
,to Veniqe, where, encouraged, by the offer of many pri- 
vileges, they recommeiicetXVheir manufacture. For a con- 
siderable •’ime after this the Veneuan manufacture was 
carried on with the raw material brougljt from Sicily and 
the Levant, the cultivation of the mulberry tree, and the 
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breeding silkworms^ not* having been adopted 4o any 
extent in that quarter eai^er than the sixteenth century. 

In th*e courae of the last ^lentury, the Venetians, in- 
vented a modification of brocade, and in this new manu- * 
facture, which they called " damasqjuitte/' they at one 
time carried on a very extensive trade. Although these 
stuffs actually contained not more than half the quantity 
of gold or silver employed i{i making brocade* according 
to the usual method, tney yet looked far more beautiful. 
The flatted wires were *not wound *so close together on 
the silk threads, nor were there sg many of these tlff'eads 
used in the wcavinjf ; but, fly paJsing tlic^tuffs, when 
manufactured, between rollers, to vrtych^a great amount 
of pressure was given, the wire threads w§re partially 
crushed, so as to cause the ornamental pattern to^assume 
the appJkrance of one uqbrokeii and brilliant ])late of 
gWd or silver. 

Thf process whereby this Tlcgrec of pressure \vas ^'oin- 
nuinicated was fyr a long time kept carefully enveloped* 
in mystery by the Venetian* manufa<j|:urers. The advan- 
tage derived by t]^e sfate of Venice from this manufacture * 
at length .drew tlie attention uud excjted a spirit of 
rivalry on ih^ part pT the French government, jvho en- 
gaged the celebrated ISIonsicur V^ucanson in the en- ^ 
deavour to contrive machinery fpr producing similar 
fabrics. In this attempt he proved snccessful ; and we 
are indebted to the published memoirs of the French 
Academy fur the year 17*^7 fol" ah accoupt of his suc- 
cess, and of the machinery employed by him in the ma- 
nufactui-e at Lyons.* ** 

^ The clofh was passed between rollers, the lower one 
of which wp-s made of wood, thirty- t^fo inches in length, 
and fourteen ‘inches in. diameter. The upper roller Mas of 
’coppur, thirty-»x*iii^lies loii^f, and eight in diameter ; the * 
last w^a$.madc hollow, and iif was bpen at ona» end, fo& 
tlie introduction of iron heaters. Both the rollcA were 
made, .as nearly as possible, in Uie form of perfect cy-^ 
liuders. In his first attempts to \^c«rk wifti these 
Moniieur Vaucanson found that the exerted force H ten 
* u. ^ » 
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men was barely sufficient, and that for only a short time^ 
to turn them with force enough {woperly to extend the 
plating of tW wire threads^; and, by the excessive pres- 
sure used, the collars in which the axes of die rollers 
turned were worn so fast, and to such a degree, that the 
pressure was constabdy and progressively diminishing, so 
that a piece of stuff of twelve yards had the gilding visibly 
less extended on the last than on the first yard, and the 
machine was constantly subject fb disarrangement. It 
was attempted to Ussen this evil by screwing up the 
rollcfS towards each Qther during the progress of the 
pressing; but this wat obj€tetionab>e, because, for every 
turn that was given <to die tightening screws/ a mark or 
bar invariably appeared across the cloth. To lessen the 
wearing away of die bearing collars, anti-friction wheels 
or rollers were provided, between which the a<fes of the 
rollers were made to turn ^ but this remedy produced dn 
evil of another kind : die wboden roller, which, frem the 
'^nature of its material, was suscdptible of compression, 
had its cylindrical form so altered, that the effect upon 
•the cloth varied in every part of the revolution. It was 
in vain that the ingenicus inventor made trial of different 
kinds of wood for constructing thb roller.* if this was 
hard, it invariably ^plit, and if soft, itVarped; so that 
of twenty rollers formed from different kinds of wood 
which were tried, not one continued cylindrical during 
twenty-four hours’ work. 

These failures induct M. Vaucanson to contrive a 
method of fcrcing the rollers together, so that the pres- 
sure should always accommod&te itsLlf to any inequalities 
that might occur in the work, or in the hearings of the 
machine. The akis of the copper roller yras made to 
tun^' as already mentioned*, between anti-friction rollers, 

' while the wooden roller w'ds press'd .'ip'var,ds by levers 
^placed QfTie at each end. '^a-ch of these levers., had the 
end of its ^hort arm suppbrted on the frame bf the ma« 
dune, end the long arm drawn up^wards by an iron rod 
which communicated with the short arm of another lever 
pieced horizontally, while to the long arm of dii*) last- 



• CHAP. VII r. 


BftOCAHE, DAMASK^ ETC. 2,91 

mentiftnyd lever a weight was hung, and thesa levers 
were so proportioned, as .that when the weight thus em- 
ployed Vas only of thirty pounds, the rollers were pr|S8ed 
together with a force equal to the weigh? of between • 
17,000 and 18,000 poiin<ls, which was found to be the 
force required and best adapted to She due extension of ^ 
the jjlating. By this arrangement, the strength of four 
men was found to be more ^ectual in turning the rollefs 
than that of ten men hUd proved under the first attempted 
method ; and as tlie safne weight acted uniformly fluring 
the entire revolutions, the pressuie was always equa^, even 
although the woodft^i rollgf shoftld liave^varicd in its 
shape, anil notwithstanding any ll^qi^ity that might 
occur in the thickness of the goods. 

Four iron bars brought to a red heat w^re introduced 
within-^de of the copper /oiler, which became in half an 
Hour nearly as hot as the utensil commonly employed by 
launeVesses in ironing linen. After two, or at the must 
, three pieces of c]oth had been passed through the rollers,* 
it became necessary to char\gc tlie wqoden one for a fresh * 
roller of the sajjpe fiiaterial, as tlie heat, if long cond- 
iiued, occasioned a ^rcat.tendency to sjjitting. The de- 
gree of heatflocessyy for properly extending^the gilding, 
although it improved the brilliancy^of white and yellow ^ 
silks, was highly injurious to fabrics of certein other 
colours, and particularly to such as were crimson or 
green. The only remedy for this, and indeed it did not 
^amount to a remedy, but was* only a pajjiative, was to 
pass the stuff’ through from between the rollers with the 
greatest possible ceterity.* M. Vaucanson recommends, 
.that on the removal of the heated wooden rollers, they 
should imqiediatcly be wrapped in clbths, and placed in 
an atmosphere from which tlTey may acquire moismre. 

. * 'BpocadeSp iiitQ»th^ compo^tion of which metals were* 
admitted, were very liable^ tj bccHme tamishivl : when 
this had taken place, they** ciAild be restored to a!l their ^ 
ori^nsj lustre by washing them with a soft b*^sh dipped!^ 
in warm spirit of wine. This appears* to be the only 
matiirial suitable for tlie purpose: alkalis, and even soap, 

• V % _ % 
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would he improper ; the former as they would injure the 
texture of jthe silk, and both r as they would hurtfully 
affect certain of its colours# Some descriptions of pow- 
ders have been recommended for restoring the faded 
beauty of brocades, J)ut however fine these may be ground, 
and however carefully they may be used, they must still, 
from the very mode of their operation, scratch the metal ; 
Jtnd this, especially with goods prepared according to the 
last described process, is of an extreme thinness, so as to 
be easily worn away* when of course the whole beauty 
of thf fabric would be destroyed. 

Brocades silk wfcre, aY .the cdhimencenient of the 
last century, excjeed'A'gly admired and much used among 
tlie luxurious votaries of fashion of both sexes in Eng- 
land. •'W^c iTuy learn in what degree this finery was 
then estimated, by consulting the pages of Bope and Ad- 
dison : the former ip the second canto of his elegant anti 
lively satire, The Ilape of the Lock and tlie^latter 
‘in the fifteenth number of the Spectator, where it is - 
stated that, among fhe fasliiwiablc ladies of that i>eriod, 
a furbelow of precious stones, a ‘bat, buttoned with a 
diamond, a brocade waislcoat or petticoat, are standing 
topics of^ copversation ; that lace and. ribands, silver and 
, gold galoons, with ^le like glittering gewgaws, are Vso 
many lures to women of weak minds, and wJien arti- 
ficially displayed, are able to fetch down the most airy 
coquette from the wildest of her flights and rambles.” 
Fearing, perhaps, lest in thus censuring his fair country-^ 
women for » foible which had usually been considered 
as characteristic of the sox, and not ihnfined.to any par- 
ticular age or country, he might be chargeable wTfth an , 
unfair severity, thfe moralist goes on to relate how Ca- 
inillay the queen of the Volsci, after exhibiting her ab- 
'oence of all feminine softne'ss by plc’iciRgt'herself afl the 
bead of an army, that she^^ifebt assist king Twhius in 
his waf against .dSneas ; arid after having, witK her own 
band, slain^numbers of the enemy, Still allowed all tjie 
woman to reveal itself ,in this particular ; — She un- 
fortunately cast her eye upon a Trojan who wort an 
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‘embnoi^ered tunic, a beautiful coat of mail, with a man- 
tle of the finest purple. * ' A golden bow hung upon liis 
shoulder, his garment Avas^buckled with [^golden clasp, 
and his liea<l covered with a helmet of th# same shining 
metal/ The Amazon immediately singled out this well- 
dressed warrior, being seized with irvoman’s longing for 
tlie pretty trappings he was adorned with : — • 

> 

I ■ — ' in(*nuta per apimi'n, 

Foeraineo prstis et «pohorum arddut amoro.” * 

ft 

For some time after the use of brocades for garments 
had been discontinued, the^c sif^stantial fabrics continued 
to be employed for ornaihental ay:icles o# furniture ; and 
as late as the year 1788 some vtl-y olegant pieces were 
woven in Spitalfidds, to be used as clwur bottoms in 
Carlton House. These specimens of tlA; art are still in 

• existence, and prove that the discontinuance of the use of 
brq^ ades must not be asetabed to any deficiency of ability 
on the ])art of our {wtisans, who, on that occasion, exjjii- 
bited a degreed of skilfulness in*tbeir labours fully equal 
to any shown b;y itarlier and simiflar productions. ^ ^ 

Silk d^ask was formerly extenshely used lx)th for 

• garments am>orhamcntal furniture. Appli(^ to the lat- 
ter use, this manufacture is still* frequently met with in 
the dwellings of the opulent; anil it is probSfele that some 
of the depositories of our careful dowagers might yet be 
made to reveal habiliments vliich have been displayed at 
levees and drawing-rooms, exciting th«f envy and admir- 
ation of OUT progenitoxs. 

^hiK we cannot but wonder at the taste which in- 
fluenced the worshippers of fashion in the olden ^ays to 
incase aiM conceal their figures beneath the formal folds 
■ oi such unyielding fabrics, *we do jiot reflect tipon them 
pTobjibility that flur n^st^legaat costumes may, in tfleir 
turn, 4)ecomo the objects ^f surprise and derision tef our 
great-grandchildon, and that even the graceful drapg^cs 

• of Lawrence may in their eyes ^pear«as formal and gro- 

• iEn. lib. xi, 781. 

.XI 3 

• 
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tcsque fi§ are the once-admired vestures of sir Pe^er Lely 
tO'Our own. 

It has been supposed^ and the etymology of its name 
would seem til favour the supposition, that this branch 
of the weaving art was originally brought to the west- 
ward from Damascus. It has been very long followed 
both in France and Italy, while its introduction to the 
looms of England apj)ears to Jiave taken place at a very 
early period of the annals of our siik manufacture ; and 
is said to have been occasioned by the flight to these 
hospitable shores of ccrtqjn Dutch and Flemish weavers 
from the persecutions of the dujic of Alva, when, in the 
year he was deputed by Philip II. of S])ain to 

extinguish the kindling spark of liberty in the Low Coun- 
tries ; affbrdinjj thus another historical evidence of the 
beneficial influence upon society, of circumstances which, 
at the time of their occurrence, a2)peared to be fraught 
witli uiimixed and unmitigated evil. o 

The expensive nature of this manufacture caused it to 
be principally confined to the qse of the high-born and 
wealthy of the land ; but on occasions of great ceremony 
people in the more middling walk of life could ‘ till dis- 
play silk damask garments, which during the interval 
of these occasions were carefully ])reservea, so that they - 
were frequqritly handed down from one generation to 
another as heir-looms of the family. Silk damask never, 
in fact, became of common use ; and when, a full cen- 
tury after the first introduction of its manufacture to this 
country, our celpfcratcd Locke pubJisli^?d his “ Consider- 
ations on lowering the Interest and raLiiig the_ Value of 
Money,” we find that he noticed this as an artieW of 
almostf unwarrantable. ’uxury. , 

Whei; wrou^it with a great variety, of colours, damask • 
furniture had certainly a v^ry elegant but it l as 

not^for a loi^g time been usual! to'ernjdoy more thav^.one 
colour in ^damask hangings, aid \heir elegance now eon- 
sis'. 3 wholly ii: the richness of the material, and the ^fiste 
displayed in the pattern, 

Damask is a twilled fatric ; the appearance of its tey.- 
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ture is Taiaiiliar to all, from its identity with that Sff tlie 
beautiful linen table services, the manufacture of which* 
has long been carried on to a great extent ih Scotland, 
and more recently on a smaller scale in Ireland, 'fhe 
weaving of these calls into exercise all tlie skilfulness of 
the weaver in mounting his loom, to the great labour 
attending which is, in a great measure, owing the ex- 
pensiveness of the manufacture. The designs, ^vhich are 
frequently very extensive, comprising upwards of 1200 
changes for their completion, are laid off* upon pap^ 
lined into very small squares, ir\ a manner already de- 
scribed, and this sdl-vcs gtAde in njounting the 

loom. To present such a descriptA;^ as would be in- 
telligible and satisfactory, of this art of“ dmgnii\g and 
mounting in the draw-loom the elaborate p^^tterns* which 
are so gemeially met with jn damask tahie-rloths, would 
require more space than can well be^ allotted here to an 
ohjectJi which, as regariis tlie particular subject ot this 
• work, is of very ^ninor coiisideratjpn, and which applies* 
more importantly to the n»anufactiq;e of linen than of 
sillccn fabrics, , * ^ ♦ 

The Frwich had long §ince a Tr»nufacj;ure in imitation 
of the old fashioned ^ilk damask, which they called Cafard 
(ci»un*erfeit) damask: this, while it had its warp composed 
of silk, had the shoot of either thread, wool, or agtton, and * 
sometimes even of hair. These stuffs were not without 
a considerable degree of beauty ; and a similar mixture 
^f materials is generally emploVetf in the /lamask hang- 
ings which are manufactured in the present day. ‘ 

• Thfere are several descri])tions of silk goods, or, to 
speak morev correctly, several raodificiitions of the same 
^ class, which are -each know/l popularly by distinctive 
namas, but.whacb ygt requii% no partitular description.- 
Thus tlK plainest mode of^ sMk-wefiving takes <he nam^ 
of Persian, sarsnet, gro6-de*naples, ducapes, Ac., va- 
ryjng »nly in the thfhkness of the fabric, or 4he quality^ 
of the material of winch it is coinposed* and not at all 
differing in the arrangements of its iiiterlacings. 

• w. 
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TliP quality first mentioned is exceedingly Jlimsy in 
Its texture, and has of late nearly gone out of use, its 
place being taken by the. description next in quality, 
sarsnet. 'this, which used to form the substance of gar- 
ments, is now most usually employed for lining them, 
giving place in its’ turn, as regards its former more dig- 
nified uses, to gros-de-naples. This last is made of 
otouter and harder thrown arganzine silk, and is put to- 
gether witli more care and labour, containing a greater 
%mber of tlireads, both warp ahd shoo^, in a given sur- 
face." Ducapcs ai-e lik^.wise plain- wove stout silks, but 
of softer texture than«4he Iks^. * 



Satin is a twill of a peculiar description ; the soft and 
lustrouo face which it exhibits is given by keeping 
always a very large proportion, frequently even* as much 
as seven out of every eight threads of the warp, visible, 
or as it is called, floating' above the shoot. Satin is 
‘ ■always woven with the face downwa^^ds, the labour of . 
the weaver being thereby abridged, because it is easier 
-to raise the harness connected with onp eighth, than it 
would be to raise sever, eighths of the warp ^ith every 
cast of the shuttle. ^ <c 

It can hardly be necessary, after tKe particular de- 
scription^ready given of the mode of producing twilled 
silks in general, to repeat any part of it here, by enter- 
ing into the minutiae of satin- weaving. It is plain that 
every peculiarity attendant upon tliis falls within th^ 
compass of the Jacquard machine, by means of which 
figured satins of the most beautiful textures and patterns 
may be manufactured. 

When satins arc- first taken out of tlie loqm they ex- 
hibit^ a certain degree of roughness or flossiness, owing 
#to the^comparative infrequency of tlje \nt^rlacings ctf the ‘ 
l^oot with the w^.‘ To^ remedy this, they ara/lressed 
by being rolled on heated dylinders; which ^operation 
«<}mooth8 down the face of the goods; and imparts^ at the 
same time, that beautiful lustre which is so attractive. 

Satins from China are much esteemed for the quality 
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• ■ * 

^theyppssess of being easily cleaned and bleached^ fvhen 

they resume all their original lustre ; but in other respects 
they lore foun<l to be inferjior to those mSnufactmred in 
Europe. Satins of the higher qualities Kave long been 
manufactured in Spitalddds^ for the supply of our eastern 
dependencies. , 


Crape is a light and transparent article of plain weav- 
ing ; it is made wfth hard silk of the natural colour, 
and the peculiar appearance whiSh it is made to put on 
is. given to it in the operations of dying and tlressing 
after it quits the Ibom ; furtha* quanti^ of gum being 
then adaed to tlie silk the threads impelled, by the 
stiffness thus acquired, to unwreathe the tydst which had 
been given to them in the mill, and hcnpc the apparent 
irr^ulkrity of texture assumed by crape. This may be 
• easily proved by washing it’ in water hot enough to dis- 
chasge the gum, the fabn% will then assume an appear- 
ance very sim^ar to 'that of gaqpe. The warp of entire 
is usually composed of singles; shoot is frequently* 
formed of the ^am^ material ^ and sometimes, when it *is 
wislied to .make it of closer tex4ure, of two-thread tram, 
the two threads, Ijy partially untwisting, then ^ve a more 
crinkled and intricate appearance Jo the cloth. ^ 

Crape, from its sombre appearance, haswdways been 
considered as adapted to mourning vestments. Different 
manufacturers affect a degree of mystery with regard to 
^ their peculiar modes of drcJksing crapp, possessing or 
imagining thence ^me superiority ovcr»their rivals in 

the manufacture. • * 

•• 

• - 

Many pf the numerous titles by*which silken ^brics 
are known' denote such minfite distinctions that i# would 
Be both t^diou^warifl usele^ to offer 'any particular de- 
scriptions concerning thtfm. 'Every variation ki the order 
of succession in the harness used in weaving, ^r, as it 
is tevned in the leavers’ language, every <^ifferent tffe, 
produces a different pattern, wlysh is tfmught deserving 
of a distinctive name. Most of the fabrics more gene- 
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rdly used^have already been described ; and Avhen^it has 
fur^er been explained that levantine is a stout^ close- 
made^ and twilled silk, and thet gros-des-indes is formed 
by using different shuttles with threads of various sub- 
stances for the shoot^ whereby a stri})e is formed trans- 
versely to the length of the goods, there then appears to 
be notliing more required under that head of iiiform- 
atidn. ' » 

The process which is called -watering silk, and which 
gives to its surface a peculiar and unequal wavy ajipear- 
ance, is effected by placing together, lengthwise, one on 
the other, two pieces of s‘llk, and passing them, thus cir- 
cumstanced, between two cylindrical metal rollers, one of 
-which is 4nade hollow for the purpose of containing a 
heated iron in its cavity. Smooth and even as the sur- 
face and texture of the woven fabric appear to oiir im- 
perfect vision, it has in reality many thicknesses and as 
many inequalities as there are crossings of the warp and 
shoot. These inequalities arc not brought to coincide in 
the two pieces of silk Avhen they are placed together, so 
thkt such portion of the face of each as is thereby sub- 
jected to severer pressure -Will receive a greater •gloss or 
polish than other portions, and the wavy rppearance 
rf»sults entirely from this unequal degree of pressure.* 
The appeawmee here described is sometimes produced 
when it is not wished to do so, and is the result of an 
unequal pressure used in winding tlie w^oven silk upon 
the breast roll of the loonii. The only means of pre- 
venting tliis accident is by using a proper degree of care- 
fulness ill rolling the silk. ' f- 

Tl\e surfaces of plain silk goods, and particularly of 
ribands, are sometinics embossed, so that very elegant 
pattern's are produced upon** them. • This operation is 
Mewise performed' by passing the silk between rollers^ 
the surfaced? of which contaiif thli pattern which it»is in- 
tended tS produce. In one of the cylinders the "pattern 
is'sunk, and^ln the other raised, so thkt the eminences of 
one coincide exactly -with the cavities of the other cy- 
linder. This process has of late been very extensiiiely 



• OBAP. VIII. SROCADE, BAMASlk^ ETC. 299 

eJtaploycd *foT ornamenting waistcoat patterns^ producing 
a very rich upd tasteful at»pearance ; but it can be more 
appropriately applied to ribiyrds or other fabrics which 
are not much exposed to friction ; the inequjflities of sur- 
face are otherwise found to be unfavourable to the dura* 
bility of the material. * 


In addition to the fabric^ woven of silk aloqe^ there 
are other goods into tlift composition of which this beau- 
tiful material is made jrartially to colter, and which^ in 
legal phraseology, are denoininaljjd mixed goods. • The 
most common of tliisc is libinhatin., which is a twilled 
manufactuiV, having its warp of »Uk anif its shoot of 
worsted. * 

The use of this article was at one time ‘restricted to 
tlie niakiifg of mourning garments ; hut at a later period, 
n® longer condemned, like the gondolas of Venice, to 
wear ^onc the sable hue of iflght, bohilijisins appeared in 
colours as gay and as* various as the Protean wand of* 
fashion cotild calf forth. T|jeir manufacture, which once 
employed a vast nunA)er of looms in Spitalfields, 1 ms for • 
some time^heen ^almost wholly *c®nfineil to the city of 
Norwich. ]^ombasifis are all woven grey, that is, with 
silk of the naturtil colour, and they are dyedTn the piece 
after being taken from the loom. ^ 

Poplins and lustres are likewisJ composed partly of 
silk and partly of worsted, with a somewhat larger pro- 
portion of the former material thaif enters into the com- 
jjjiisition of bomhasiiir: they are plain wpven goods. 
Poplins were manufj^ctured of exceedingly fine qualities 
in Dulilin, ^liich city had formerly a very favourable 
trade in them, but both these articleai have now nearly 
gone out of libe. , . • a 

• Norwich has Jong been celt^rated for* its manufacture • 
of shawls^ wherein sift forms » part *111 combination with* 
either cotton or worsted ; it*ibV)nly of late years, •how- 
ever, tliat these manufactures have attained to# the high^ 
(tegfee SE excellence which now ch^actefises them, or 
that tliey have been brought in respect to price so com- 



300 


SILKf' MANUFACTURE. 


PART III. • 


pletely, within the reach of the more humble ranks. It 
ii. to these coinciding merits of beauty and cheapness that 
the shawls bf Norwich owg their general introduction 
into foreign countries. It may indeed be said, with re- 
ference to these mixed goods generally, that our country 
stands in every way without a rival. 
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PART IV. * 

CHEMICAL; MEDICAL; AND ELECTRIC PROPERTl|:S OP SILK. 

# * 

COLOURING MATTER OF THE COCOOK. — MANNER OF RLFACHING 

SILK rKOI*O.SLl) BY llAUMK. ENGLISH METHOD OF BLEACH- 

“ THE HITTER PUINCITLi:. ’^.s— VARIOUS CHP^MKAL EX- 
PERIMENTS. t.UTTtE ANGLftANil^ SILK A VJIOTLCTION 

AGAINST Malaria. — formerly rsiy) as a 4iei)xcine. — its 

ELECTRIC I'ROi'l RTILS. HOW FIRST AlSCCWl RED. VARIOUS 

EXPERIMENTS DETAILED. , 

> 

'J'nE colouring m<atter, which more or less tinges silk with 
a gohlcii liuc; resides in tijc gum jvhich the silkworm 
prodiA'es in such abunjlance with the fiJament, and which 
► exercises ,so iin|¥)rtaiit an ageneji in facilitating all the 
preliminary proccfisc^s of its? raanufaiiture. 

If the cocoon* lie immersed jin hot water a jiortion ol' 
this guiniay or resiyous «ubstahrtj will be dissolved, and 
will impart •to ^hi* water a light amber coJpur. If al- 
cohol be employed as the solvent {*much larger portion, 
of this matter will be extracted ,from the ^Ik, and a 
tincture formed, which tvill retain its colour even after 
it has been exposed to the raj's yf the sun for a much 
. Jonger time than tvould suffice to bleach the silk itself. 

The knowledge of the fact that this colouring matter 
has’ a greyer affinity for alcohol than for water led 
• Mens*. Baume to adopt the following process for blejfch- 
ing silk : * 

, .A stone- ware* vessel; of S nearly conical form? and ^ 
capable of holfUng about twelve ^aHoiis, was provided* 
having % large opening fjie top, and a snftffier oiio^ 
about an* inch in diameter, af the bottom. Vessels made 
of.coiiMnon pottery- ware could not be u§ed Ibr the pufi 
pose, as they would speedily hav^4)een rendered unser- 
viceable Ijy the acid employed in the bleaching. From 
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the same cause^ the stone- ware even proved *0 be not 
very durable. All roughnesses on the inside surface of 
the jesscl, which could have broken the threads of silk, 
were carefully rubbed down with pumice-stone. The 
small aperture at bi)ttom was closed by a cork, through 
the centre of which a glass tube, of a quarter of an inch 
diameter, was passed, and, except at the time when it 
Was required to draw off tlic liquid contents of the 
vessel, this tube also was kept closed by a cork. 

Six pounds of yellow raw silk were then disposed in 
the stone-ware vessel, end upon this w»as poured a mix- 
ture previously made of for^y- eight pounds of alcoliol 
(specific gravity 0*8 fir )> with twelve ounces of very pure 
muriatic acid (specific gravity 1*114). The vessel was 
then completely closed, and the whole was left in digestion 
until the liquor, wdiich at first assumed a green colour, 
passed to that of a dusky brown : this usually happened 
in the course of U/enty-four liours. The acidulated spirit 
was then drawn off by means of the glass tube, and clean 
spirit of wine was poured cojtinually over tlie silk, until 
the liquid passed off perfectly colourlcs". The silk was 
then left to drain without being otherwise ilisturbcd. A 
mixture of the same quantity of {Spirit with muriatic 
acid was then again poured upon the silk, which, after 
being expw.jed to its action for a period somewhat longer 
than the first digestion, proved to be perfectly and bril- 
liantly wdiite. The time required for this second appli- 
cation of acidvlated spirit was of less or greater duration 
according to :he temperature, and the original quality of 
the silk. Baume found that the bleaching was much 
more readily accomplished when tlie cocoons had not 
been previously baxed, for the destruction pf the chry- 
salides. The second dose of liquid was but slighUy 
ringed when drawn off ; and if ancthtr portion of acid, 
equal to half the quantity originally used, were added to 
it, the “mixture could properly be used for the first di- 
gestion of a second quantity of the raw material.*' 

A further wasliing the silk then ensued, by pouring 

upon it forty-eight pounds of pure unaeidulated'kpint 
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of wrne; which was drawn off^n the course the ‘fol- 
lowing day# ‘ * 

To recover the quantity pf spirit absorbed by the silk, 
and which was equal to its own weight, sifiall quantities* 
of water were sprinkled over it from time to time, and 
tliis process was continued until the liquid, which drained ^ 
off through the glass tube, had no perceptible strength. 
Notwithstanding these repeated washings, the silk sdll 
retained a portion of**muriatic acid, which made it harsh 
to the touch, and if left in it, wobJd, after a time, have ' 
injyurcd its fibre ; it was therefore placed in if coarse 
woollen bag; and tills, beipg enclosed in a basket, was left 
for several hours in a stream of^junning water, wliich 
effectually washed out the acid. 

Pieces of manufactured silk, and even^niadot-up gar- 
ments, have been successfully bleached by this process. 

* The spirit may be recovered by saturating the mingled 
acid, with potass, or hrae, ^and then distilling the spirit 
in a copper aleqibic. ' Mons. Bapmc says that siUrmlV 
be thus made to rival or e^ien to surjiass in whiteness and ^ 
lustre the finest^ specimens from Nankin.* 

The revenue regulations, and the dearness of spirit, 
make the aljove process impracticable in England, where 
the usual method of bleaching ra^ silk is to immerse it^ 
in a boiling solution of good soap in river w«ter. After 
boiling for two or three hours tlic silk is taken out, beaten, 
and then rinsed in cold water ; when this has been suf- 
ficiently performed, it is slightly wrung, then put into 
cold soap and water, tinged with a minute portion of 
indigo, and again^boiled. On removing the silk from 
, this second water, it is wrung as dry as possible with the 
assistance ^of wooden pegs, and is tdien well shaken to 
separate the threads :• after this it is suspended in« kind 
of stove cpnstrqctqf) for the purpose, which contain^ 
sulphqt in a state of comimsdon ;^ie fumes arising frovi 
this giv6 the last degree of Whiteness to the silk,^d tlte 
process is completed. ^ 

• 

* UreS Dictionary of Chemistry, art. ^teaching. Annalee de Chinie, 
tomMivii. 
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Silk i? powerfully acted upon by nitric acid. , If two 
drachms of l£is acjid are mixed with a pint of alcohol^ 
and silk^ either raw or bleached, be immersed in it, and 
' kept in< digestion exposed to a moderate heat for twenty- 
four hours, the silk becomes of a dull yellowish brown, 
which, after it has been washed with soap, rinccd, and 
dried, turns to a tine golden yellow colour, which is very 
permanent. Concentrated nilric acid being distilled oil* 
silk, and the remaining liquor parti^^ly evaporated, oxalic 
acid is obtained : if the eva])oration be pursued still 
farther, the residue wi^ yield, together with a sn?^!]! 
portion more of oxiUic acid,*q quaiuity of yellow crys- 
tals, not in the slb^htc^c degree acid, but intensely bitter, 
and which sta^n the skin of a deep yellow colour, not 
easily removed, This curious substance was discovered 
by Welter, and was called by him the bitter principle.” 
He supposed that its ^production always results from the" 
action of nitric acid on animal matter. These crystals, 
when Examined through a magnifying glass, appear to 
be composed of truin^ted ochdiedrons.^ 

If the remaining liquor he previously saturated with 
potass and evaporated, ahotlier yellow ^silky salt separates, 
which detqnaJies on burning coals likq,nitjre,aiitl appears 
to be :t triple combination of the before mentioned hitter 
substance with nitrate ,of potass. 

The water wherein the cocoons are placed to prepare 
them for reeling, qui<j]dy acquires from them so much 
of the resinous matter as to be more viscid than th^ 
strongest soapdather. Cliappc fouiid that he could in- 
flate this w^ater into bubbles or siwill balloons, which 
werq. far more permanent than any formed of soap and , 
water, and which equally exhibited the prismqtic colours. 
The texture of these bladhers was st>^ tenacious, as to 
fj^der them impervious to ihe mostrsubtlc gas : Chappe 
iffied several of them, wlipsq) diameter did not .exceed 
three ihches, with hydrogen gas, and die little air bal- 
Ibons remahied ^unbroken and floating in his apartment 
for considerably more fhaii twenty-four hours. All co- 
coons are not sufficiently glutinous for this ^ purpose ; 
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vith thoite which are of a very 'deep yellow tlie experi- 
ment Will not succeed ; euch ate supposed to pro- 
duced hy the worm in a peculiar state of d’^ease^ which 
state is yet by no means uncommon. « 

According to Westrum, silk, when acted upon by 
chlorine, either in the gaseous form br diluted in water, 
instead of being bleached, as cotton or linen would be, 
.ilways becomes of a yellow colour, and losef. part of i^s 
solidity. The caustic* alkalis corrode and dissolve silk, 
which gives by distillation the results usual with animal 
substances, , ^ 

iTeumaiin found .^hat but materials afforded an 
equal quantity of volatile^ alkali. ,Touriftfort observes 
that it contains more than hartshonf, as lie obtainecl from 
fifteen ounces of silk two drachms of volaflle saU : this, 
which called tlie spirit of raw silk, ithen rectified 
Yith some essential oil, iVas the medicine formerly cele- 
brated under the name uf Gutta* Anglican©,” or En- 
glish firops. I'he volatile alkali obtained from 
then suppiosed tOhe of a differenf nature from that con- 
tained in any other isubstance, and*it consequently was. 
held to possess ('Afferent virtues 'peculiar to itself. So salt 
of tartar, 'and sub-carbohatc of potass, were for a long 
time considei'cd lob^, and were used as two ifeparate sub- 
stances. The chemical philosopher 'had not tjjign learned * 
to generalise, and could not understand that the same 
substance, differing in no one particular as to its nature 
and properties, could be obtained Ax)m many apparently 
'■liolly dissimilar bodies. * ^ 

Before the discoveries of chemistry had arrested the 
fanciful flights andliimihilated the quaint distinctions of ' 
•the druggist, his catalogue presented^a curious nomfen- 
clature, whith is now acknowl^ged to have been foij^ded 
•on. ignorance and * prejudice, j The light of science has^ 
since pierced the and Jiasxeveabd many of, the laws^ 

of natutijn all the oeautiful sfpplicity of their deqicnts; 
dispelling much of complicated mystery ;jiid vagu^ 
obscurity which then enveloped thrill uiAlerstood prac- 
tice of pharmacy. ' 
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A sil?; covering of the texture of a common handker- 
chief is said to possess the peculiar property, of resisting 
the Qoxious influence and qf neutralising the ciSects of 
« malaria. If^ as is supposed/the poisonous matter is re- 
ceived into the system through the lungs, it may not be 
> difficult to account for the action of this very simple 
preventive : it is well known that such is the nature of 
malaria poison, that it is ejisily decomposed by even 
feeble chemical agents. Now, it'" is probable that the 
heated air proceeding* from the lungs may form an at- 
mosphtre within the vejl of silk, of power sufficient^ to 
decompose the miasma^ in its p.'issLge to the mouth ; 
although it may be %ually true that the texture of the 
silk covering may act mechanically as a non-conductor, 
and prove an impediment to the transmission of the 
deleterious substance.* 

We learn from Pomet’s history of drugs, that silk was. 
in his time used.ias a medTtine, by reducing the^^pure 
]^art*c» the cocoon into a powder. His volume contains 
many copious directjpns for preparing this powder, and 
for duly and carefully separating the chrysalis from the 
part which he copsidered medicinal. Silk thui^, prepared 
has, as he affirmed, the virtues of cleansing the blood, 
^making the spirits bpsk, and the heart 'pleasant.*' Le- 
mery, the¥;ditor and commentator of Pomet, adds, that 
the silkworm itself likewise possesses medicinal properties. 
According to his infonnation, silkworms that had been 
dried into a powder and applied ujion tlie head, which 
should be previously shaved for the reception of thf? 
^plaster, were esteemed extremely e^cacious in cubing 
vertigo. 

I he imperishabk nature of silk, even under circum- 
stances peculiarly unfavorable to the> preservation of 
Animal substances, forms another o^ if^s qualities which 
is deserving of remara. Soip,® years ago, the sexton of 
the parish' of Falkirk, in Stirlingshire, upon opening a 
ferave in the clmrchyard, found a riband wrapped about 
the bone of an arm, 9:id which, being washed, was found 
* Annual Register for 1829, voL IxxL n 



PART rv. • PROPERTIES OP SILK. 30 ? 

• • .• • 

to be ejitire, anil to liave suffered no injury, alfhou^h it 

had lain for more than eight years in the earth, and h*ad 
been in contact with a body which had passed tli^ough 
every stage of jiutrefaction, until it was reduced to its* 
kindred dust. 


The discovery that silk is an electric, or a non-con- 
ductor of electricity, originated in one of those fortunsite 
accidents to which science has been indebted for many of 
her most valuable discoveries, 'fhis fact it was which 
fi^t led to the beautiful disclofifre of the distinction be- 
tween electrics and^on-eVctrics.* ^ 

In 17~9 j while the knowdedge df electrical phenomena 
was yet in its first infancy, Mr. Grey, after performing 
many interesting experiments, succeeded .in ccibducting 
the eleftric fluid, excited by friction in a glass tube, 
through a perpendicular distance of, many feet, by caus- 
ing gne end of a piece of iron wire* or packthread to 
communicate wjth the glass tub^ and the other effCT^itL 
an ivory *ball. Pleased wkh his success, he ^became de- * 
sirous of condugting the fluid Jiorizontally ; but this ex- 
periment *failed at, the,time, tlirough.the mode of his 
attempting ^t, wlpch was by carrying lug line over a 
packthread corcl, suspended for t^e purpose ^across the. 
room. Through this material the electric str6fenn escaped, 
and the ivory ball was, in consequence, no longer found 
to be excited. ^ 

Mr. Grey having communicated to a. friend the ill 
'success which had attended this attempt, was advised to 
susjiend the conducting lifle by silk instead of packthread;^ 
^ therei being no other reason for this advice than ^ the 
greater fii^ness of the former. Acting upon tliis sug- 
gestion, their flmt experiroeift was made in a larg^mat- 
' ted gallery ; adii^, middle part of which was of sill# 
and two extremitiedi ot packthread, waif fastened 
across the gallery ,• the concfticting line with*thi ivory 
ball at^thc end was passed over the silkgn portion, anfl 
hung nine feet below this horizoplal line of suspension. 
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The conducting line was *eighty feet and a half in length^' 
onre end being fastened by a lobp to the electric tube ; 
upon rubbing this, the exp^imenters had the gratifica* 

' tion of finding' that the ivory ball attracted and repelled 
light substances in the same manner as the tube itself 
, would have done. 1['hey next contrived to return the 
line, so that the whole length amounted to 1 47 feet, and 
i» this case- likewise the exp^iment answered tolerably 
well ; but suspecting that the attraction of the electric 
fluid would be stronger if the line were not doubled, they 
carriedione straight forward through a distance of 124 
feet. In this anticipation they were not deceived, {tie 
attraction undel thesencircumstances being strcKiger than 
when t^e line was doubled. Troceeding thence to add 
more anrd still more to their conducting line, until at 
length the slender silk tliread broke from the weight im- 
posed, they sought to substitute for this fragile cord a 
small wire, first of. iron and »}ien of brass. The unsuc- 
result, however soon brought them to the con- 
viction, that the refusal of the, silk to con'duct tlw electric 
fluid was rfot owing to its fineness,^ but proceeded from 
some inherent property possessed by the* material. The 
metallic wires were smaller even than their silken thread 
had been,*dnU yet they effectually cariicd’ off the clcctri- 
* city r thicl^ silken cWds were therefore adopted, and, as 
before, the electric fluid was conveyeil to a great horizontal 
distance, without suffering any diminution of its virtue. 

This knowledge of *che' non-conducting power of silk 
was quickly followed by the discovery of the same quality 
in many other substances, and^thus accidentally was laid 
die foundation of many of the subsequent improvements 
in tiie science of electricity. 

particular attention was paid to^ tlie electric qua- 
Jities of silk, nor were any experiments made on it qs an 
plectric, until the yeai 1759* ^ymmer's notice was 
then attracted to the subje^ by the following v^h'imsical 
circumstance, which led him to the performance of many 
curious experiihents.u The results of these he Commu- 
nicated to - the Royal Society, by whom his paper was 
insertrd in the fifty-first volume of their “ Transactions.” 
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• Mr.^ Symmer was in the habit of wearing at the i^me • 
time two pairs of silk stockings ; the undbr p^ir white^ 
and the upper black. If these were pullwl off togeth*er, 
no sign of electricity appealed ; but if thcjblack stockings 
were pulled off from the white, a snapping or cracklin^f 
noise was heard; and when this 3iappened in the dark, 
sparks were plainly perceived between them. Thus in-« 
cited, their philosophic wearer proceeded to make some 
further observation* on tlie subject. He found, thaf by 
merely drawing his. hand several times backwards and^ 
forwards over his leg while the^stockings were upon it, he 
produced, in great perfeclioh,^he following apffearances. 

On die stockings beihg takei^ off separately and held 
within a certain distance of each*othor, both appeared to 
be highly excited, the white stocking vitneously; the black 
one i«sinously.* While kept at a small dis'iance from 
each other, they were Iso inflated that they exhibited the 
eijfire shape of his leg ; #nd if bvought somewhat nearer, 
would immediately rush together. • The inflation _gra« 
dually* subsided as they thus approached, and tlf^ir attrac- 
tion of extraneofiB objects diinfliished a$ their mutual « 
attraction increased, so th^Pwhen they actually met, they 
became Bat and* adh&red together like so many folds of 
silk. On li^inj^ again separated, their ekc^ic powers did 
iiot seem to be at all impaired,«aiid they continued fq/r a 
considerable time to aftbrd a lepetition these appear- 
ances. If the two white stockings were held in one 
hand, and the black ones i^ the other, they were thrown 
into a strange agitation, owing to the attraction exercised 
.between those of different colours, jftid the repulsion 
betweeft those 8f the same colour. This conflicting of 
attractions and repulsions caused the stockings ty rush to 
each other from greater (distances Uian they would other- 
wise have done, and j^idflirded a very curious spec- 
tacle.”’ • • . . ■ 

If the Btocy iigs wercb allowed to mee^* they adhered 
together with cipisideralle force. They reqAired at one 

• VitreouB and resinous electricity wed to & termed positiTe and nek 
^utive. * 

• X 3 
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time a weight of twelve ounces for their sep .ration ; 
and on iyiother occasion, when they were more highly 
eleetrified, they sustained, in a direction parallel to tlicir 
surface, as muGh as seventeen ounces, which was twenty 
times the weight of the stockings. If one were placed 
within the other, it required a weight equal to twenty 
ounces to separate them, although half this sufficed for 
the purpose if the stockings were applied to each other 
extern ally. '* ^ 

The black stockings being newly dyed, and the white 
^ ones first washed and then bleached by exposure to the 
vapour ofi» sulphur, their Viutual attraction was seen tb 
be much increased. Undfer theso circumstances, if one 

S , " 

was placed within the o*ber with their rough sides toge- 
ther, it required a force of three pounds three ounces to 
separate them. ,, 

With stockings of more substantial make, the cohe- 
sion was found to be still stronger. A white stocking 
of this description wat placed within ajblack one of similar 
qualityf'ilest with the right side of one coniiguous*to the 
, w’-ong side of the othe., and afierwar^ls.with the two 
rough surfaces touching each other: in the first case 
they raised nearly nine potiinds, and in the second, the 
still more surprising weight of fifteen pourds; without 
separating their surfaces** The tufts and ends of silk 
which arc genet ally found ,pn the inside of stockings con- 
siderably assisted towards the result of these experi. 
ments, which were not nea^jy ^ striking after these tufts 
were removed. v 

In the course 'of his experiments, Mr. Symmer also 
discovered that black and white silk, when highly elec- 
trified, not only cohere to each other, but will also adhere 
to any broad and to an^^polished surfaces, even al^ougb 
these bodits should not be themselves electrified. Having 
unde»gnedly thrown a stocking^out of his hknd, it struck 
againct the side of the apartmpnt, and adhered to. tue 
paper-hangihgs*. He repeated the experiment, and 
found'Vhat the Stocking would continue its adhesion ft>r 
nearly an hour. Placing* sh black and a white stocking 
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against; th9 wall in this manner, he applied the two othars 
to them, which had previously been highly electrifies!^ 
and putting the white to the black and the ^lack to the 
white, he carried them off flom the wall, *^ch of them 
hanging to that which had drawn it from its situation. 
When the stockings were applied to^he smooth surface 
of a looking-glass, they adhered even more tenaciously. 

Similar experiments, combining a greater ^variety of 
circumstances, were afterwards made with white and 
black ribands by Mr. Cigna of Tjirin, an account of 
which was published in the merngirs of the Academy of 
ihaf city for the year, 1 \ 

Having dried before the^fire twp w'hite silk ribands, 
and extende<l them upon a smooth plane,* he then severe 
times drew over them the sharp edge of im ivory rule, 
and founil that both ribands had by this friction acquired 
sufficient electricity to adllfere to the plane, although they 
gave no indications of being in this* state of excitement 
during their continuaace upon dt. Tt was not ^t ^ 
material to the Success of the cx{)eriment, whether this 
plane was itself an •electric or norf-electric# substance.. 
When taken up dbpkrately, thelrjjiands both appeared to 
be resinousf^ electfified* and repelled* each other: on 
diyiding thein, ^leAric sparks w'ere perceked between 
them, but on being again forced tBgether o^ placed on • 
the plane, no sparks were given off until they had been 
again excited by friction. When by means of the ivory 
rule they had thus acquired the fesinous electricity, if, 
instead of being replaced on tlie smooth •body whereon 
they had been nibbed, the ribands were 'applied to a 
rough,condtIcting surface, they would on their subsequent I 
'separation show contrary states of^ electricity, which 
would agaift* disappear on th^ir being brought toother. 
•If after having^been made b^friction to repel each other, 
they were forced togethes^ujaiii smeh a rough surface* 
they would in a fe,w minutest be mutually attjac^d, th^ 
under one being vitrsously and the upper riljand resin- 
ouSly electrified. ^ • 

If^the two ribands were subjetted to friction upon a 
* X 4 
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rough ,^urface> they UTiiformly acquired contrary states 
of electricity^ the upper being resinously pnd the lower 
one vitreousdy affected^ in ^jnrhatever manner they might 
be 'taken oCT. The same change was instantaneously 
produced by the use of any pointed conductor. If^ for 
instance^ ihe two rfbands having been made to repel each 
other^ the point of a needle were drawn along the whole 
length of '.inCj it would cau^ both instantly to rush to- 
gether. The same means employed to effect a change 
of electricity in a riband already electrified, would com- 
municate electricity tc^tl^e other which had not yet;, re- 
, ceived the excitement.,. An unelecirified riband would 
become electrbied if placed upon a rough surface and 
an electrified riband were put upon it, or if the one were 
held parallel to the other and a pointed conductor were 
presented. * 

Upon a smooth surface, Mr. Cigna placed a ribadvl 
that was not quite dry, and*kpplied over it another that 
isA v*J'“en well dried before the fir6, when, after applying 
to them the usual friction wjth the ivory rule| he found 
.that, in whatever manner they wefe removed from the 
surface, the upper one was always resinously and the 
lower one vitreoiisly electrified. Exactly tlie same re- 
sults were pi'oduced if the ribands eYnpfoyed were black 
instead of ^hite. If any kind of skin, or if a piece of 
smooth glass, were dsed in place of the ivory rule, the 
effect was exactly the same ; but if a roll of sulphur 
were substituted, the' ribands then uniformly acquired 
the vitrcously' electric state ; wher rubbed with papff, 
either gilt or not gilt, the effects were uncertain. If the 
^ ribands were placed between folds of pape/'on a plane 
surface, and frictivn were then applied to them, both 
ribalds acquired the resinous electriQity. ‘^\Vhen one 
^riband was b]ack,'and the other white, the^ black generally 
|icquired,^the resinous' and' tl\ft white the vitreo?is state, 
whatever ^might have been*‘their relative position^ or the 
luanner of applying friction. 

Mr. Cigna likewise observed, that when the texture of 
the upper piece of silk was loose, yielding, or retiform. 
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•like thit of a stocking, so that its elasticity cai^sed it to 
move up and down widi the corresponding movemeTits 
of the rubber against the surface of the tower riband ; 
and if the rubber employed were of such^a nature as tOi 
communicate but little electricity gla^, the excitement 
did not depend upon the action of the rubber, ^but upon th% 
body whereon it was placed. In such a case, the black silk 
was always resinou^y and the white vitreodsly afiecled. 
But if the riband was of a close unyielding texture, and 
the nature of the rubber such as would communicate a** 
high degree of electricity to^gltiss, then the ei»citement 
of the upper piece'depen^led al<t)gether upon the rubber. 
Thus, if a white silk stocking Vere^ fubbed with gilt 
paper upon glass, it became resinously and jthe glass 
vitreously electrified ; but if the piece of silk thus placed 
upon the plate of glass, were of a firmer texture, it was 
* always electrified vitreousfy and^ the glass icsinously, 
wh#n sulphur was employed as the, rubber ; and most 
generally the fgime e'ffect followed the use 

If an ctectrif^ed riband were hr 4 >ught near to an insu<} 
lated plate of ]pa}l, it would very feebly ^attracted. 'If 
then a finger were b|;ought *rJ5gh to, the lead, a spark » 
might be •bs^rve^ to pass, and the riband was powerfully 
•attracted, but showed no furthet sign of^ elfctric excite- 
ment after coming in contact with the m^. On their 
separation, however, both substances appeared again 
electrified, and a spark passed between the plate and the 
^finger. 

If several ribands of the same colour* were placed on 
each othqr upon • smoolli conducting surface, and rubbed 
with a ruler, each, on being taken singly up, gave out 
sparks a^Jts point of separation fr9m the others; tnd on 
the remdval ofHhe last ribalhd, a spark would equally pass 
between it dtuk ihfi condu^r. If all were drawn frpm * 
the j]4ate together, the/^hered^n one mass^ which was 
rcsindhsly electrified on boAi sides. If after (!iis<they were 
Jaidjogetber on a*rough conductor, and tlieii sepawted 
singly, beginning with that which had Seen at bottom and 
noKt to the smooth conductor^ sparks appeared as before. 
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and "*811 the ribands, with the exception of that at the top^ ^ 
were electrified vitreously. If friction were applied to them 
upon the rough conductor, and all were taken up without 
separation, the^intermediate ribands acquired the electric 
state of either the highest or lowest, according as the 
separation was begun with either the one or the other. 
When two ribands were removed together from the rest, 
they clung each other, and exhibited none of those 
indications of excitement which one, if taken alone, would 
‘ have shown. When these two were "separated, that which 
had been the outer one was found to have acquireci elecj* 
tricity of an opposite natrre to that of »the remaining un- 
divided ribands, \mt in t much weaker degree. • 

Several ribands were placed upon a metallic plate, 
which was. charged with electricity by means of a glass 
globe and a pointed conductor held to the side o^^posite 
to the ribands. The effect of this was, that all of these * 
became electrified ; but whethur the state of their ex- 
cit036««»t«.waR like to or difiering from that of the plate, 
depended altogether on the manner of their removal, ex- 
cept tliat the riband which was most remote always ex- 
hibited the opposite stab' of electricity fo that of the 
metallic plate. 

Numerous* otner experiments, equally simple and easy . 
ot accomplishment, may be made on the electric pro- 
perties of silk, which are?; no doubt, familiar to such per- 
sons as have at all attended to the science of electricity. 
Silk, more renfarkably iliaft any other substance, ex- 
hibits a strong and permanent attractive and repulsive^ 
electric power. Its property of" exciting electricity by 
frirction is of extensive application, causing it to holdtan 
importAnt place among the substances employ^ to ex- 
hibit tha. wonders of this scier)rce; silk always forms part 
of ^e apparatus of electrifying machines. ’ 

No attempt has been iiere tna'le to bring forward any 
thing new> (X that has not Wfen long well known- upon 
the subject ; Aut as many persons are prone to consider 
that experiments dti scientific subjects must necessarily 
be invested with complexity, which places them beyond 
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acpomplishinent by the uninitiated^ the above tn^ing 
detail will serve to prove, the fallacy of this opinion 
The inartihcTal nature of the operations {^aces them 
within the reach of all who aft disposed to r|peat them; 
and some natural phenomena may thus brought 
within the observation of every one p adding one more 
instance to the crowd of examples wherewith we are 
surrounded^ that the most simple substances, of daily 
use^ whose qualities of«l>cauEy or convenience are alone 
understood by the multitude, may be made to afford to 
the mind of the enquirer matter for philosophical amuse- 
ment and instruction. 
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NgTB A. page 3. ^ 

It lus been well observed, **,Thai throughout thift extensive empire, em- 
braang so great a varietjF climatp,^th^ liiysiLal and moral qualities of 
the people rcioain as iix^ and uncl)^gcabli?as the laws and customs Arom 
whjch, in fact, they receive thei*- colour. Suc<a is the tMce of ancient usage 
and the dread of innovation, that a Chinese never std^s to enquire what he 
ought to do on any pressing emergency, but what Yao ^nd Chun did in a 
similar casjg four thousand years ago. Tune, in far't, may be sanl to stand 
still in China Here not only the system of morals, of locial intercourse, 

9f jurisprudence, of government, *is the same now as it was three tliousand 
3 'ears ago ; but the cut of their ro)^, tlieir houses, and furnitutc, are pre. 
ciscly Ihe same : so that if custom Jias exerciscKl its^ominion over this siii. 
gular peopl^ they h^c at least been freSd from the tyratm^j^ fash^'’;j;i. 

riie maxims of the sowerengns and^ges of antAjuity, — the rites and cere- ^ 
monies and duties required by the civ^ ami religious institutions of th» 
empire, the and cu^om8~are the pennts of knowledge which lead to 
wealth, iiower, and distinction in the state.’* Sup*Ency. Brit. art. China. 

, Titese people, tiutefo^, have no motive for joining the race of im- 
provc.neiit ; while it lias always been the ji^icy of their government to 
check and entirely to repress all desire of change. ^ * 

( 

Note B. page 5. 

• • 

^Maepherson, in his Annals of Commerce, to whiej^ valuable work the 
euthor is indebted for many of the dates and facts recot|]ed in this volume, 
remarks, with great apiigarance Of probability, that perhaps the Seres were 
thenaiielvcs tfte authors of this fable ; thus making it appear to foreigners 
that the advantage was a blessing showered down peculiarly on their own 
favoured cbi^itry, and one in which others couM not participate. * 

• 

Note d^page & 

Thek*bave been many speciAt|on8 formed for unravelling a snbjqct 
which is involved in sifmuch myste^. One of the most ii%enipu8 among 
tjiese found in the folliIWing note to Marsden’s translatic^ of the lYavds 
of Marco Polo : — ** 1 have long entertaine^the idewthat the golden fi^ce 
which Jason carried offflrom Colchis was « cargo, or perhaps only a skein. 
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of rich goldpn.coloured raw silk in the hank, which might tig'irativciy be 
termed a'deece, because it was to be twuted into thread and interwoven 
into cloth. This, at least, is as plausible as the commonly received solution, 
admitted by a ciiebrated historian net prone to credulity.*** 


* Note D. page 7. 

Ncarchus, Aristobulus, Theophrastus, Virgil, Dionysius Periegetes, 
Seneca, Arrian, Solinus, Ammiantis Marcellinus, Claudian, Jerome, &c. 


Note EL page 3. 

Publiu'^ Syrus, Varro, Tibuh^ia, l*ropcrtius, Horace, Seneca, Pliny,und 
Juvenal. i * 

Pliny, 1. xL c. S3. ^ Tacit Ann. 1. ii. c! SS. 


Note F. page 9. 

** Reflexions sur Ics Liaisons des Roman.s avec les Tartarcs ctlcs Chinois,’,' 
by M. dc Cfuigiies, in Mt^moires de Litti'rature, vo). xxxii. p. 35X It is 
said, indeed, by E'lorus, lib. iv. c. 12., that ambassadors came from tl^^ Seres 
to^urt the favour of Augustus ; but this it> not very probable, as in the 
whme cSuiati'w. the history of this people it appears' ..hat they were never 
desirous of any alliance ox iitercouisc t.iih other nations. 


Note G. page 9. 

By the Rhot.ari naval laws, preserved iii the eleventh book of the Digest, 
' anmixed silk goods when ^.npwrecked, if they were preserved free from 
wet, p.ad a salvage of 10 per c^nt, as being equal to gold in value. 


Njtb H. page 17. 

m 

Otho E’rising de Gest. Fredcrici, L L c. S.^; apud Muratori, Script, vol. vi 
col. 668. Falcandi Hist SicuL prsf.; ap. Muratori, Script vol vii. col. 


» Note L page 19. , 

The ancient Chinese are said to have extended their voyages as far from 
Inmeas the coast of Africa,— a dcgre'*of maritiini. ad\ jnlure which docs not 
receive muck, confirmation from our knowledge of the channel..’ through 
w!hich, in^osc remote times, comm^.cial hitercor-se was carried forward 
in the East According to Cosinas, the Indians who traded with the Chinese 
we*e accustomed to r^^sort to Ceylon, where alone they received silkv., spices, 
and other valuable production.., which were thence distributed among the 
diflbrent marts of India, Gibbon, m the fifth volume of the ** Dcclin'' and 
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• Fall pf tlft Koiiian Empire," thus tIesAibes the mode ol pruscjut>«ig thiiT 
coimnei1;c : — “ TJie Chinese sintl Indian navigators were eortiiictcd by the 
flight of bird* and periodical winds, and the o<-ean might be securelf tra. 
versed in square-built ships, which, instead of iron, ^^ere sewed together 
with the strong tliread of the eucoii-iiut Ceylon, Scr^^mdip, or Tqirobana, 
W'as divided between two hostile princes; one of whom posses^d the mouit- 
tairis, the elephants, and the luminous carlninclc , and the other enjoyed 
the more sordid nrhes of domestic industry, loreign trade, and thecapacious 
harbour of Trinipiemale, which received and dismissed the fleets of tlib 
East and West. In this hospitable isle, at an equal distance ;a» it was com- 
puted' from their respective eo-ntnes, the silk merchants otChmafwho 
had collcLted in their vr^ages, aloes, cloves, nutmegs, and sandal wood, * 
maintained a free and bepeficial eummetjpe with the inhabitants ol tln^v 
Persian Gulf* 

^ Nog’E K. page 3ti 

• 

The project of rearing silkworms in thP United States of America has 
very recently been renewed, and a small package of^silk, the*rcBuU of this 
attem})t, wa.s, early in the present year (IHlll), imported intoaLiverpooI. 

The jlre.siileiil of the American Philosophieal SoiMtly estabn'>hed in Phil- 

I ade1]ihia, M Duponceau, has* for some tunc been desirous of encoiirag. 
ing this brunch of rural cconomv, and latejy established a Mature, under 
th Indirection of a gent ieman, who, having conducted a similhr under, 
taking at Nismcs in Fraflec, is possefted of the requisitc^owIc>'’j;i ami 
exjienem'o. . • • 

The quality of ths sijjc hitheifo , rodneedfin Pennsylvania is said fully 
equal that of Peggctl : it promises to stand well the various processes of 
dyeing, tly;owing, and weaving ; but, asnught be expected :n the coninicncc- 
mciit of such an uiulertakitig, the operation of reeling has not been con- 
ducted w ith%iieVequ|^ite degree of skill. The attcqpipt has hitherto been 

* made on too small a scale for the projecto^to form any sftisfactory opinion 
upon the issue as regards its protitablcncss ; and it Tcmains to be ^en 
whether the Philadelphians arc in posse ision of facilities for this pursuit, 
which will counterbalance the high rate of wages prevalent throughout the 
state, and winch would otherwise give a decided advantage in point of 
price to the raw silks of Italy and Iirtlia,^vcn in the markets of the United 

•states. _ • 

The subject has appeared ^ be of so much uuporAnce to the American 
legislatures that a cofamittee of coiigrisas has rccummeiided the proje^ to 
the attention and protection of tlic government. * 


Not#L. paged. 

*lt U lhc,polRy gf n^gny of tlie*s^tcs of Italy rigidly to exclude Bj^itisli* 
manu^ctured gtmds ft-oni terncorilk Yet as wc aiymally take from 
them merchandise, ijf iiicipally rai^silk, to the value of tv^ millions sterling, 
and as no ei^portatioii of the precious metals is made in payment for the 
• sam% it became a quesTi'm in what shape and by what citaniicU the Italian 
incrciiunts obtained returns for' their pr^ucc )9pon investigation, itap. 
prared that the foreign traders took thefr remuneration in bills of excliange 
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drawn, upon the London inerchan.a, by far the largest portion of which 
were rcmitte«l to Manchester and Glasgow ft-oin Austria and the* German 
Btatis, in return for those products of British industry against witiuh the 
Italian governmentg so strictly closed their ports. It is indeed ho|iclesa for 
any natv in, so long |s it has production^ of its own for sale, thus to attempt 
tne excIusioi\ of the produce of another country ; and perhaps the only con. 
sequence of such shorUsight^ policy will be the enhancement to themselves 
of the prices of foreign productions. 


NoTfl M. page 84. 

»•’ There is a very strong analogy between the cqurse pursued, up to a recent 
jicriod, by the English government, with reference t<i the trade in thrown 
and manufactured silk, and that ‘^flawed by thi government of France ^ 
respect of the introiluction of materials for their Cf.ton manufactures. Tlie 
spinners of fine cotton* yarns in the lattiPr country having asl cd for pro. 
tection against the importation of yams of that quality, a very large prohi. 
bitory duty vas accordingly imposed. The consequence of this measure 
was, that the 'nanufacturers of the better qualities of muslin not being able 
to dis}icn5c with the use of the fine yams which they had been accistoimnl 
to iiniiort, and the French spinners being imablc to furnish them with any 
substitute, the smuggler was immediately put into active occupation, and, 
notwiUisAindmg the vigilance wbercwi^t revenue restrictions were.en. 
forcedoby tt^^aid of mihiary cords ns, passetl through them all, andf fur. 
nished to the maiidfacturur the fiaic yarns of England at'kn aiiyanve in price 
e'from 60 to 70 per cent, so titat the French spinner gained nothing by the 
proiiibitioa 

The peculiar circumstances which ‘.accompanied the state of enabled 

the French raanufacturci at that time to pfbsper oven under this di.Had- 
vantigc; but when,, at the return of peace, the il Ijr it t^\de(. proceeded to 
introduce EnglisK’ muslins rcadv manufactured, at an advance upon English 
prVees of .'.Illy fru^ 17 to 25 pet^cent., both the spinners and weavers were 
completely ruined. » 


Note N.** page 84 

m 

At the time when t^c last alteration was made in the rate of duties charged 
up, n foreign manufactured silk goods (April, 1829,; it was stnted in tfic 
house of commons by the then vice.preKidcnr of the Board of Trade, the 
right honourable Vesey Fitzt crald, on the authority of French mercliants, 
that the tot^l cost of smuggling and innnng gros-de-naples wd^ firom 28 to 
29 per cent', upon their value ; that Uig same charges uiion salin ribands 
amo*inted to from 24 to 25 per cent j, upon sarccr^t i&lMt.ds, ,25 to 26 ^ 
cent ; figured .^auze, 28 to 29" per cent .(ulonde, 12 to 13 percent.. The 
smaller ratey^in ^e latter case, being ofeasioned by the greater valngof the 
article in proportion to its bulk, which rendered the objmt of^thc smuggler 
easief of accomiifishme^t. It w« further stated that cr^pe-Iisse, scrape, 
and plain gauzes, had not been f .nuggled at any time since their importation 
had been legalised by the impositibn of a duty. 
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, Note O. page 8 G. , ^ ' 

Tho evil oflb^ts of prohiliilor/laus upon tlic moral feelings of the c*tu 
TOUiury .were tliui eloquently cntoiccd by Mr. Vescy ^itzgcrakl, on the 
occasion to winch retcrence has beeJl made in the jircc^'dmg Note »“ Un- 
der prohiJnfion tho tr.uJc was a .scene of ofU'iisive and atbitr^ry laivs, re-* 
stnctiio ot the fair exrrci.sc of the inchnations of thepeojilo, and roganlless 
of their wants Tliey were laws which no one it'll to uiipo'-c ans moral obli- 
gation, an.! thus an liabittuil inditlerciKc to tlic breach ot hiw wasengen-* 
dered in tlie piililic mini! Kut I Ji.ivc said they were incllii at i-ai. , aiiil w'lU 
the hfiii'i' eii''oiirage tin vf wlio .now that the object .of their I'lnjunv •*. to 
estahli'.h a u-turn to Ihi-iii .• I will reiinnc Iroin the statute bool., il i can, 
legal ( runes whn-h the people fio not new moral i runes.’ I would not-«,« 
arm the i nuunoii inluriner with a power to enter the houses of irdivuJuals ; 

1 jfOLilil ii'it permit even tlioKuigN olliyi, Ibi the -.aki* of a fiscal^’-egu latum, 
to violate tlie sanctity (’| overs I'agh^hmaii*-. abode. 1 cannot afford to 
protect the jjianulacture hv -.wen fdioiu laws ; ;ui.i least of .ill, w-lieii 1 find 
that biich .1 power neier did put down .Mrui?(<Iini,.;jl)ut lh.it, with all these 
vile apiiliani’.es and bad means to boot, it was absululclj iiiethcut'ious,” 

^ Noir r. p.'.gc 8T. * 

f runond, wlio visited Lyons iii’IMT h.is descriued the poi of the silk- 
weasiT-. u-'ideiit in and iie.ar tliat^-us.as heii^i more .iliject lhan any thing 
■witl?j|i the cvpcnence of c-ir own irtis.\ns'. 'j her^’-, as witli us, the nianu- 
factiirc I" 111 a great degree domestic, inffft of the wcaver^lj^'SiHllntiiig iiieir 
l.iboiii in l#iei»ow'ii*(lwelinig-. 'I’lie ..hoiles*of tin* French wo.iiers are, how- 
ever, w'reti bed in tlu^ex^cine, oiic loom, ti^'iils net M-^niri-, not nnfris^ 
quentlv serving evi^’ purpose, both aiyi dwelling and worXshoj), for thrw 

entire farnibgs.^ • • 

• • • • 


Notk Q. page 89. , 

• • 

E\pericneo has almost uniformU proved, tiat low'-pnccd hibour is, in tllfc 
rml, de.ir l.-ibour to the emidover In ci-ntrasting the ra^of w.iges paid in 
di/rerent countries for woik of the ^.lIne Jescriplion, we .should not only 
look to the ainoijnl of nu nci which goes to lecoinpeiise thedailv toil of the 
artisan, hut must aUo t.iki into the ai^-ou^t tho number of hours during 
^hich he works, the constancy wherewith he jqqdies i^innstlf to his l.ibour, 
and the skiU which he Urmg.s to its accomplishment.^ If the qiie.stion of 
wages, .IS afl’ecting iho eoNt of w^allnractu»■t,^ m rngkand, be examined by 
Ihose tests, ii^iswill in in<#l cases be found that the dearness of l.ibunr wi#! 

^ us isliiore iiomin.al tluiii real. 

This posi turn, .although more obviously true to branches svliore ifflmiir is 
reinunc‘ratc({jiLiord'r.g to the tune e^Miended, cannot sot be m.ade^i appear 
ijicorrcct ni'any case uiiletteiixl by Ijjgislative interterencc ; and there is no • 
goofi reason fpr dtoiltongiv that the cf^st.intly increasing skill of our stfe- 
weavcrs^’oiild, if the trade wcrf|;ondored perfoctlv free, s(«ii pive to yie 
prodnctifjns of their lo^nis a value i^ore than equb alcnt to .in* diflorence 
that may exist J^etwecn lire money rate 'of usages at Lyons and in Spital- 
• s , ’ • • 

• I'our and Hesidence in Swil»rhind, vol. i, p. 317. 
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^ * Note R. pate pjl. 

The bark of tlit« tree not only furuidies fjbros for to/jcs, but it tan even 
lie tortvied into a ifiecies of cloth. M^la llouvene aflirins, that he ]irocured 
a beautifuVvogcUible silk from the young branches of this speeiet' of muU 
berry; cutting the bark n^nle the tree wa*. in sap, and then btatmg it with 
mallets and steeping it in water, he obtained a thread from the fibres, 
almost equal to silk in qualitv, and this was uoven into a cloth v.hosc tex. 
turc appeared as if ionned of that maton.d. The vomen of l.onisiana 
olitaiii a similar production from the oflsliout!) of the mulberry ; t‘iise are 
gathered when they are about four or five feet liigh 'J'he bark is stripfH'd 
and dried in the sun it is then beaten, to gets-idof the external part, which 
falls off, leaving the inner bark entire. This is again beaten, to ni..ke it still 
liner, allCf. which it is bleached*’^ dew. Itistlieii spun, and various fabfics 
arc made from it, .such as nets arad fniiftcs , andVonietiiries it is wo\cn into 
clotli. The finest sc^yt of cU^th ainon^ the inhabitants of f^tahcite, and 
other of the South Seoilslunti^, U made oi the bark of thi.s tree. 


Note S. page 9J. 

The wood of the ronlbcrr'’ tree is used for many ])urjso.«cs. Its being 
eoini>aet, jiliant, and ha^'d, capable of reccivinjg a good polish, eauset/it to 
be sought Jje unhoLsterers, turnerr,and carvers* Its strength makes it use- 
ful to the joiiier.'aiid its i>ower*of resisting tlio aetioiVnf watci' almost as 
well as oak, nialces it good Ifftiber for Inulding bo: ts It is also a vei y goc.l 
w^JOfl for fuel, and it is well adapted for making charppal sur le 

Culture du Muncr. • % 


’ NoteT. page 95. 

In th j European silk countrjes a great many varieties of mulberry trees 
aredistmguisheil, arising from difference of climate, soil, method of culture, 
and other accidental causes. Among the wild mulbernes there arc some 
bearing roundish leaves resomW ng^thoNO of a rose — hence they Iiavc ob- 
tamed the name of .♦he Ilose-leaved mulberry. The mulberry called Him 
Koman Leaf is distinguished from every other spenes by its very large 
leaves, some of which are frequently foihid equal in size to those o*" a 
g«urd. ' *■ , 

The Spanish greatly resembles tiie wild rose mulberry, except that its 
leaves larger and more pointed. It is by no means dcliq-ith, and can 
resist the^trongest frosts of the severest winters in coM climates. 

The leaves of the mulbqrry called thq Small Queen are oblong, moderately 
large, and exceedingly smooth^: this, species is of fin (fxcISlent quahty, and 
xaiich esteemed. ' f''' 

ft ® r 

, *. ^ Note U. page 96. ^ 

Arthur Young observed “ nit:ny noble black mulberry trees in l*rovence 
and Piedmont, which were nevc‘r stipiH'd, but kept for the fruit mers^y — 
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tile silk bci<% consicIcrcHl inferior that ifl*irofluci'd from them '* IJer^ezcn 
affirm>, iJiSt m Italy and France* the leaves ol the black ’mulberry aretf’e- 
garded as i>t>iso« to the worms. 


Nmi V pagein. 

If at this time any of the threadc intended for the siippijvt oj the cocoon* 
sliould be broken, the worm icdl hnd^ in the progress of it' uoric^ that llie 
ball, not henig pro}UTl\ point'd, tiectmies unste.ids, so that the iii'ect isuri- 
.d lie properly to go forward with its l.ilionr*:. I'mler these cin iunstanee' 
Die norm jiseircs and altogether (,uit< the unfiiiished ewoon, and throvi:> 
out its remaining thre.ids at itindoin wlierev^w it passes , l»> which means 
the silk IS n holly lost, and the worm, linding no nlaee wherein to prepaie 
Jor^ts last change, « les witho‘ul having tn'yded it It may soiiufimes hap- 
pen, hut siieh a thing is <ft’ mfiequfiit oeSurrence, that the prepdratory 
thread' hefoiw mentirmeil au* bri^seii by a^otiier Wm-m working in the 
neigliliourlioofi, when the same tinsat)staclory*resuli*will bo cxpenericcd.— 
Ob£. ou the Culinre of Stlk, by A. Sii,puu\hoN * * 


KotuAV. page 

• 

IVToris Ttlartcloy of Montpele*:, wftu made many evyiorimcnts' upon Die 
rearui^t silkworms, ])rescntvd a inenioiiJl upon tift' subject tu^ie French 
minister, in compltaiife with whose recoinii^endution tlie sflfft '*s’ot Langiu- 
doc caused an cxiionnioiit to be conducted puUlielv in the open air, in the 
gafdcii belonging to tiTe Asuits’ college at Montpelier, The whole waS 
placed under the dird^ioti ot Mons. Mar&lgy, who hud ICbO In res assigned 
to him todefi1!> the !K*ceiisary dtijicnses The expAimeut siieceeaed per. 
fcctly. This wa^in^Tdk On the following year a secui;^ trial w as made, 
an^l 18(K) livres were set ^lart for the expenses. Ow'ing, H^w'c »ver, to the^ 
unfdvourablciiaturcol the season, this experiment failed oi'^ely, the heavy 
and incessant rains making it impossible to ktefi the food of the worms in a 
sufficiently dry state. The rearing of silkworms in the open air was not 
again attempted in that quarter; but the ixirtial .success led to the adoption 
.among cultivators of a better system of v#nti1ktioti, and the production of 
silicas about this tunc very much extended througifout Languedoc. — 
Obs. on the Culture qf Silk, By A. Stephenson. • 


Note X. page 138. ^ 9 

It is the prdjtice at Montauban, in 43ucrcy, to employ shallow iQrcular 
^w'illowr liaskotH; which are furnished w^th brush'-wopd for the spinning of 
thewd^ms. The w Aid vnged roundatwo Diirds of the basket, Diere>» 
maining space being left for piittifi^ in the v^nns an<l for cloftirmg away* 
the litteV.* The ends of i'oe wootl are ]f|^lled together at the a>p, -und kept 
in that position bj tying ttie^n with packthread; after which paper cap 
is placed l^pscly aver Die top, the cover being thoug|)|t .agreeable to the 
worms: the brush- w'ood rises three or foui*feet above the rixn of the 
basket. * 
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T^ IS IS tlioupht to be* an excellent contriwuifp, as it kov^ the wonn< 
more cool a. id anv than when thev arc iilaccd m arbours on a stajec, but it 
is bx)>pn>iM'. and ocnipics more space Ilian can usually be, allotted lor the 
purpose. — 04 j. on the Culture ofSiih^ by A. Sit.piiensov. 


#*Note Y page I4fj. 

Moncicur liaunit , finding that the method usually pursued for destroying 
the chrysaluU’s prcMoits to reeling the silk, rendered it h ird, and that the 
coroons were then lecled with more difi'iculty ^han in lases uhere 'lo arti.. 
fiml heat had b'-eii c.‘u]>lo>e(!, proposed to modify tins by using for Jiepur- 
pose the steam of sjiint ot uHne, which lapuriscs at a temperature tr.uth 
below that of boding water Aecordirig to the testimony of tins able tin mist. 
Bilk thnsfioatod proves Miseepb^ilfr ol a.samniiig a greater lustre than fruit 
which b.’s been baked, 'J'he ]*flicess used by M ‘ihuunc, as descnlK-d lu the 
Jnnahw dc Chinitt\ u't.s to dirnise the cocoons witlnn a woort*n box, in a 
stratum six in< lies dce|>, u}miii each superlicial square foot of these, h.ilfa 
pint of spirit of win.* was sprinkled from a w.itering-pot, so as to distribute 
the liquid equally over the cocoons. Another stratum was then formed 
over these, and u further ejnanUty of sinnt applied, and so cm iirtal tin* box 
was filled. This being tlu'ii coviTod c-loseh up, and left during twenty -lou^ 
hour.s, the whole bc'camc spintuu‘ 0 us]^ heated to a degree suflicicnt to va- 
ponso the spirit, whicli,>ti that form peoetnated the eocooiis, and act|* . witli 
energy fcuiiiate;*^ to destroy theVitahty of the clirysalides. The cocoons 
liaving alter ihi.s been spread out to dry, were tb(‘n rVady tor ^eing reeled. 

^Buumi^ states, that silk thus treated, not only w,|.U exhibit a greater lustj|c, 
hut that the proportion reeled wiU^c one ninth part jjjeater than when tlic 
licai of an ovlu has been employ ccl. « 


• »'7ote Z. page l-GO. 

The Poeicty for the Encourjlgcmcnt of Arts, Ac., after having for a scrie.s 
of years proffered rewards to stimulate the culture of silk in England, np. 
pears to be convinced of the iiQprobabihty that this can ever be made a pro- 
fitable branch of industry with u.*:. From time to tune attempts were made 
by persons whose pioaiis and intelligence fully qyaliticcl them for the un®r. 
taking, and some few rew'ards were adjudged by the society upon the pro- 
^luction of the specified quantities of .silk. In i o case, tu'jw'cvcr, cho any 
practical good follow upon these attempt®, and the society now lu iits its 
fiatrofrage in this branch ^ the useful arts to the furtlieraiice of silk produc-*' 
tion in^hc British c'olonics, and to jfnprovementfi in the quality of such as 
is raisca m British Indi^ ^ 


• Nv 

Note A^ . page 157. ^ ' ' 

•Tobacco is'i’ound to be a deadly poison to siTicworms. If a few grains of 
snutTarc suffered toVall upoii.one of them, immediate signs of agUatiori and 
distress will be produced, and in the course of one miuute the sulTereT will 
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Ur thrown iVto rnnviilsions which ipccdi.^ end in dcnlh. Jn‘f h. h'r* ex- 
Ill'll!^, 'iK^.UMvt Inmi its inoutli a waters suiisLincc^ and tf any' other 
worm .siioiild to bo touclicd by thio Ihiid, the like fatal eilt'CLs tfiA 

eiiam.' -^Oi/s on f/h Culture oj hy A, Sixi‘iil*\sij>, l^^g. , 


^ Note liB. page 15?^ 

“There IS ill the order of nature a certain and serj surpiisiiig fact;* 
when the h ase- of segt tables arc strmk hy the hiin’s ia\v, fhc\ e\hale an 
Mciiieiise ijuanMs of Mlal air iieccstsary to the liie ol animals, and wMch 
they ecn^mne h\ ic'^inraf mn. 

“ ’J'hcse same Ic.'i\c'< in thushadc and in ^Jarkness evhalc an iintnonsc 
(juantit) of im'idntH- or tixed air, which caiinnt be breathed, and :ii which 

.■n^n.iK would iien-li * ^ ^ ^ 

“ 'I’hi-. influeiuo ol tlie^un does ^ot re:\jir‘ even when the leaf has been 
receiill\ gatltired , on the eonliart, in darkness, g ^lered leaves will ex. 
iule a still greatei (juaiit'tv ot iiiephitie an. • 

“riaeeonc ounce ol fresh inulbcrrj leaves m a widc^ieeked l)«ttleofthc 
size ol a Pails p,nt, eontaiiiing two pounds el liquid , e v])o e klus liottle to 
the Min , #boiit an liour atteuvards, areorduig ti, Jie )*ilensit> ot the sun, 
revei.se the hottle and intuHluecti hgl^led tapei in it, tin i-irlit will Ixronie 
nrighter, w Inter, and laiger, w’hich proves t»iat the vita) an e>;’.'tained in 
theli^flelMs increased hv th 't vvlfW h has disengaged itself from tin leaves : 
to denioij strati* this plieuoiflcnon niori'^leailv, ii^ taper maybe ]>ut :n .t 
snml.ir bol4le,j[liat <tnlv eontaiiis the analhat has c‘nte#fi'imn it hy Ps 
bt.iig iineorkerl hliortly^aftei tl# lust e\pertnc‘nt, water will hi* found ii^ 
the bottle whieli contained the mulberry Umvi s , tins wSler, evaporating 
from tlie le.^y es bv^noliis ot the heut*b 4 ngs on the sides, aim runs to the 
hottmii when rnohiig , flic leafes appear more oi iTss withered and dry iic- 
cording to tli|ghi|pid Biey ha\i^ ]o»t In another similar hottle place an 
iviiiiee ol leaves, and cork it exactly like ttie loimi'r; jd.iOf it in ohseunty, 
either in a box, or w'l.ip it in cloth®, in shortfall as totalise exclude ligh^; 
about two houi*! after open llie boliie, and^mt either a li{;hled taper ora 
small bird into it , the candle will go out, and the bird will perish, as if 
they had been jilunged into watei, whu li demonstrates that in darkness 
the leaves have exhaled mephitic air^wliHc ni the suii they exlialed vital 
— Count Dandulo. • 


• " Ntirr CC. page 1G9. 

A ^ 

Naturalist^ aS well us antiquarians, w’ere formerly prone to inve,stigations 
■which, to tlu^unonligtitenetl and uinifttiated, might, perhaps, aiipiJlr border- 
ing*vi)n the ridieu^u^ It would scAi that, iii their curious computations, 
thoj^ rather sought to surpass tl^^^oiAers mlated by some rival iincroifto- 
pic obsr^ver, than to adhere to ttiOTjgidiiess of mathematical ealcuJatifin, 
or kecp^'ithin the lil^lits of rutiontl probalnlity. Thej,'*iiuift*d, became 
lost and bewij^ered in ttft very luinuteness of their subjeel. III. Leuyeii. 
htiek h^s computed, that a hundml of single threads of a lull-grown 
spider are not equal to the diameter uf^nc single hair of his beard, and 

• . Y 3 
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cornequrntly if tlip Oimuls niuM^air Iw botli rnutid, ton tlioU .lud threads 
are not bi»rfor tlvin such a li.iir ! lie calculates tartluT, that iVcn a ymin^ 
sp.dcr lK'f;ius to spin, lour humlrcd of these ate not larjter^thaii one which 
is of lull gro\yth,^llowing which, lour millions of the single iilaireiils of a 
\oiing spider's wej^i were not so big as*a single hair ot his beard ! 

A strange eal(-\ilation-> ver\ probably wrong in its data, and most eer- 
taiiily so 111 the cuncliisious^ileduced. 


Notc DD. page 180. 

According to Aristotle, bvssiis was formed from the beard of the pinna j 
but the name appears tohav*.bcen used iiuUsei mnuately by otJiei writers 
for any material that was spun, and the quality of which was liner and 
more valuj'^le than woollen thrqids. li 


Note E£. page 181. 

The fourth volume of Nicholson’s Journal of Natural Philosophy contains 
a memoir on the insect fly-carrier, or Cvi<>sada-\vorni, commuincaVed to the 
\inericaii Philo^ojihual Society, as the re.sulr of Iiin own observations madei 
ill the island of St. l>omtngo^bv M Bai^dry des I^izieres. The inseit here 
mentioned i' not itself ^iidow'cd with the faculty ol producing llbriif' and 
vet IS so I'Ujjijjjiislv made the detmsitarv of a substance oJ llii** nature liy 
other aninute creatures, that ail abridged .lecouiit ol tiu'plienohuaiun m.ij 
1 •'u* found interes^ng * ♦ ► * 

The insect fly-carricr is, like the ^Ikworm, prod ucei^ from eggs deposited 
by a butterfly i/f a wJnlish oi hgsit peurl eoloui It is liatilk'd about the 
latter end of July, and its develoiK'ineiit is so rapid, that in .SepIcmUr the 
worm is changed in'o a butterfly. It tiist comes U rtli Merited in .i robe oi 
t[ic most brilliuni ami vanegaJj'Hl loloxirs, ditibriiig in tins respect from the 
silkworm, wluctv^, otherwise resembles m external shape It feeds u]k>u 
the lcave^ f-1 the indigo and ca**ada plants , and as itj* dcvimring is earnetl 
lorwarii day and night with scarcely any intermission, the raxages which it 
commits are considered as a s(^hiu.s evil bv the pl.iiiters, whose attention 
has, lor thus reason, been inon biWowed upon endeaiours to de.sfroy i^ 
than upon considering in what manner to derive any advantage from tis 
existence. 

qIii the month of August tlieworra undergoes <ine of its cliariges,- and 
putting off the beauteous eovcrmg wherein it first exlnhilcii itsell, ayipears 
of only ^.ne colour— a sca-areen — reflecting all the shades of that colour, 
“ acrording to the diflerent undulatioy;; of the animal, ami th/'different ac- 
cidents of light.” This metamorfihosis is the signal ot attack from a species 
of the ichneumon fly, — a'very small insi*ct, wind' hqs rt tamed this name 
through the benefit it renders to man iiiNV.e destruction of various hurtful 
insects, and iii, which respect it is pgrliaps equally serviceable wUh the 
quadruped whose name it has thus been made to bear, and which demolishes 
thei(^oung of i1?i:ire formidable though less numerous reptile '■ Tli"se flies 
assail the cas.sada>worm in suchK9warras,'that it is adiruied there is nut one 
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tpot on i^Tark and side? left visibly uncovered by them. Prnceedin'i^ im-" 
meiliatelv to drive tbe hlings whfrewith they are armed tbroufili the SKin of 
the woiM, tlu^ flies deposit their eggs in the hottoim of the vounds ftiey 
inflii’l, *I)LiriJig tills piunful opc^rai^on, the ra«.sada-wi »nj c^^hibits all the 
signs ot iiiicnse .sufleruig, struggling andwiitlung, and-iising every Effort to 
sh^e oil Its cruel tormentors. ^ 

^ soon as tlie flies have aceoniplislied th $t object in safely depositing 
their eggs, they dis.ippear ; the \iorin bwuis exhausted mth its previou^ 
efi’orts, and remains lor about an hour in a state ot lethargy, fromiulnch 
however, it then awakes, to feed with renewed avidity. 

In about tourCcen dais ;^or having thus Ihh'ii made the unwilling dbpo 
sitary of tliese eggs, and during whicli tune the worm increases daily in 
size. It is ^eeii to be lompietely coveretl with a living robe of auiinalcula^ 
having a tlee[i brown eoloiir, so that no nicgre than the top of its head can he 
pi^ceivi'd 11 the ojierat^ons of tli^"t^Kii'Iy-hatrhed worms ar« then rarc- 
lul'y examined, it will he ‘seen Ih^it e.u h,*raising itself iij»on its hinder ex. 
tremits, swings its head and body to and l’^> in eiafy direction, and forms 
for itself an almost imperceptibly small egg-stiaped* cocoon, remaining, like 
the silkworm, in tlic interior of the lull , nuiking tliMs, as it wVre, its own 
winding-sheet, and sceuiiiig horn hut to die. * 

These ^iiillions upon imllion^ ot coefKin<, as they *are described by M. 

• des laizierc:., the fonnalionol whn has not (>cciit)ied a i,ioater sjuice of 
tune tl an two Iioiirs, are plaeed^o < losely tc'gelher that tliey fi»rrn a wliifc 
roh(f|in which tlie insect fl\ -earner ajipears elegantly ciotlied. Daring this 
process ol dec'oratioy tlio woim reiium^ in a state o*f torpidity • hut no sooner 
is the rohi'^fulty couiph'teil, than^the wearer jeeks to disencumber itsell ol 
ms guests, and, allei ^-flirts of some duration, and w hiclj appear greatly 
exhaust its frani«;, jiiceeeds in the eiulj-avour. Its appetite is now gone; it 
jpeedily pasitys to the syite of, a chrysali*^ then heroines a hutU'rflv ; and, 
after gn iiig birth to many hundred eggs, appears thus to have tidliiled the 
^end ol its heiilit, • 

W” "II about eight da>s have elapswl fror^ the first forfiiation of the ij^i- 
nute cocoons by the larva*, ichneumnti flics issue tronimi'*!i'i*. leaving the 
flhrnu.s substance pure, heautilully fine, al^il of a dazzling whiteness. This, 
witlmut any previous preparation, may ho iirmiedialcly eurdixl and spun. 
According to the upiniou expressed h^ M. cles Lozitres, it is greatly 
ij^iperior in every respect to vegctablcVotton, while in some [larticulurs it 
is even preferable to tlm produce of the silkworm ; requiring less of time 
and tumble for its ])roduetion,«nd being greatly more abundant in its pro- 
duce. •• • 0 

Ifis now, however, nearly fi uy years since the observations of M. des 
laizu' ri's w^rc given to tie. wot Id, .and no atteijipts have been inajo to real- 
ise tJie adv;/itrtgcs '^iiich be proini'^xl from the pursuit 


Nof^FF. pagP214. 

Thetuperior fineness of some Indian muslins, and theiT quiltity of rctain- 
y'Bi l^i.ger Hian Europi^n fabrics, an .ippcarance of exe'^lcnce, has^occa- 
Eiunedu belief that the et.«^ton wool of w^teh ihey^ire woven is superior to 
any known elsewhere : this, however, ijsolai from being tlicfaet, that no 
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cottoR is to be found In Indi.i whjrt at all equals in quality tlio filq^tor kind/ 
produced iii^he iTnifcd StntCb ot America. •Theoxcclloiicoof Indui muslins 
TOUbt 1)0 wholly ascribed to the sktifulnoss and imtienci' of life u orkmcn, as 
shown in tho (!ifn.*irnt procesi-os of spipnin;; and wcavinj;. Their* jam is 
spun ujton the distatf*, and it is owmj; to thtMlextcroiis use of the lin^'or and 
thumb m forsvifig the thread, and to the moisture which ii thus imbibes, 
that its fibres are more perfcttlv incorporated than they can be through i, *8 
/employment of any mechanical substitutes. The weaving art is jiursued to 
such an extent throughout the {leninsula, (hat, according to Mr. Orme [His- 
torical Ftagmvnh of the Mogul E»ipire\ “ it is difficult, when not near the 
higfi road, or a principal tow'ii, to find a villagf in which every man, wo. 
man, and child, is not employed in making a piece of cloth." Among the 
* •multitudes thus trained from childhood to the i>tirsuit of .a simyde occuyiation, 
it would bo surprising if some \pdividuals did, not attain the capability of 
producing siijirruir Jabnes. Thi>vc»,j ^ne muslins, which thus attest tfte 
proficiency of some of the Jiidfaiis, any which have been jioefic.ill} de- 
scribed as “wells of w<s on win*?," are, however, viewed as cu/eisitiis even 
in the rouiitry of tlieir yifoductioii, and arc made only in small quantities ; so 
that their il&c is limiUal, almost exclusively, to tiie yiriiices of the land. 


* Note GG. yiage 249. • 

It fiometirnes happens yiat various branches of occupation hi the siHff ma- 
nufacture arj^rried on undiT the same roof, by ilifTcrent mcmbeis of the 
same tanuly. It once occurred to the autj.or of tins treatise* in\he course 
••■S'*’ his visits amojig the oynnativc weavers in the tVisti let of Syiitalfields, U 
vi^lt a family consisting of a man, h^s wife, and ten rhi^dren, all of whom, 
with tlio I'xccption of the two ^krtiingest f'lrls, v^'cre engagaul in useful 
emplovment.s connected with the silk maiiqfa'dure. 

The father, assist»«d by one of his sons, was ocmpieif' wftli a machine, 
iijch as is mcntiniied in yiage^VA punch mg card slijis from figures winch’ 
another so), a hr^^.ntelbgcnt lad about thirteen years of ago, was " read- 
ing on." Tv;o other lads, soidl-what older, were in another ayiartmcnt, 
casting, drawing, ymncliing, and attaching to cords the leaden yilunimets or 
lingos, which lonn yiart of the harness for a Jacquard loom. 'J'lie mother 
was engaged in warping silk, witii aSnachine similar to that described by 
fig.l ]wge219 Onclif the daughters was similayly employed at anothw 
machine, and three ^ther girls w’cre in three ticyiarate looms, weaving figured 
one by the aid of the mechanical draw-boy, iwle, scribed page 2^9. 

{figs 15, 16, 17, and 18 ), the others with Jacquard machines. •» 

An ai%of order and cheer^/jlnessyircvailed throughout tins husy,cstabli8h- 
meiit that was triyly gratifying ; and, jirith the exception of life plummet- 
drawers, <ll were clean and neatly clad. The yiarficulaf occupation wliercin, 

' each was engaged, was cxyilaineti must readily, and /vill} a ilegreeof genuine 
polfconcss, whjph proved, that •amid‘tl)Aharassing cares attendant uyion 
daify toils of no ordinary degree, tliese/^afents had not been unmindful of 
their duty, & regarded the cultivation if thcir chUd/en’a minds and hearts. 
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Nora HH. page S07. * * \ 

• 

H^teual substances have generally been divided intot^o classes, electrics 
and non.elcctncs ; which distinction, if taken strictly, linot correct# there 
is no positive line of demarcation between the two. There is not any elec-* 
or non-conducting substance that is a perfect insulator ; neither is 
tflirc any non-elcctric or conducting substance that cannot, by friction, 
made capable of exhibiting electrical phenomena. 
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expo'r;m»n ol i.iw siik,.jO Com- 
ineiii.il tiiri^' with X.ngland, (>.). 
ft'oniiurali^ stalcmenl ot eftst uf 
iTiaiuilacturft tlieie amt in Eng. 
Uml, SS. Low waees (irud to silk 
tbrow.stiTS loi kiliour, il'h 
I Francis I of I rame, the niamifac. 
• turn ol s\lk took mot ui Iruiite 
during l^is reign, 17 
Franklin, I^. I4*J 
Frederick tVilhaiu, grand elector 
of IJraiidenburg, JS 
Fiiuli, a large sjhtk's of sdlAvorni 
tube loiind ni , prodiue jiclded 
bfl them, liiii. p 


nm 

Gfuuxo, Kupi>oso(l first to hay* bc£n 
* made m Cki^a,>t cii\ of I’aTestnie, 
from wlncii it ilcriu’s its'iiami*, 
UliJ Priiiiifiai I rained on at 
l\usU*v, mode of wealing de- 
bci ibed, C'-f 1 )illu'oU V .^lending 
It . superiont v of French gauze, 

sjsa 
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lieorKia, silkw^orin'i reared In, 33. 
Tlic iiruduct'iun oi bilk discontu 
iiueh III, 3k 

Gieeee, tlie ompprors nf, no longer 
olili^ed Jo have ree<fAr^e to I’crsia 
for bilk, 1 >. ^ 

(iA,‘slMin, Sir Tluinias, prcKonts likl- 
wanl \ 1. with a p<iir ol long^Spa- 
riisli bilk stocking", lo 
Grfnslijw, Roheit, and sons, of 
Maricliehter, erot t .i Aveaving fac- 
tory j erit' r into an agieeinent 
w’Hl»«l>r Cartwriglit to use his 
f jiaieiit, L’di Tlu>ir factory tie- 
syoyed by lire, Hlw 
iir«?,-iie.napli't., a kind of silk, COilT 
(■ros-du'windcs, pei lilianty ot stru':- 
tiire, yjlS. 

Vuu'ciardiiii, Iflb account of the trado^ 
of Antvveip, L’3. 


/(issc'Iquist, Dr.^obscrve.stlic habits 
of the p iin.i, 17*1 « 

I latching, U)7 Method of, in China, 
liescrihcil, 1'-'+. Method purbued 
inUaij,131 . 

Heint/, Ikiron, Prussian minister 
of state, ciilLvatcs tlie nvdbeiry ' 
trc>e, and producesf alk upon hus > 
estate, 3S. f 

Helipgalialiis liabit^ Jnmbelf wholly 
in sdk ; tills IS recorded as an act 
ofivanlon prodigality, U , 

Henry V. of England, his ivvasiou 
of Fraiu e, 22. 

Henry Vlll of England' occasion- 
ally obtained silk Ltockiiigs from 
Sp.i;n, 25 . 

Henry IV. of Fraiu^; OTicourage.s 
the silk manufacture, and incites* 
the Parisjaiis to establish silk ma- 
nufactories ; grants letters ]nitcnt, 
eonterriiig on siieeebs and per-* 
severance the titles oj nobility, 
2S. Establishes nurseries of inu'U 
berry trees, 29. ** 

Herodotus speaks of figure-wcaidiig, 

Hoang-tee, 4. 

Howell, bisi history of the wcp-ld, 
24. 

Hughes, a i^^lk- weaver, improves 
^the draw-boy, 244. His iniprovo- 
merit m card-blips fur tlie Jacquard 
maclAue, 252. “ 

"l. 

India, ilast. Company, cWablish- /■ 
inents tor producing raw and 


wrought silk in the tof.-itorics of,# 
3G lyitfereiit qualities ^iroiiuced 
in^-litfercnt di-stnets, 7.1 The kind 
of budding emplovA^ in India tor 
>. rearing silkworms, 12/ 
t/eland, an endeavour qiadc 
silkworms in, 41 'J'lii.s attempt 
ab.iiidoned, and why, 42 # 

IbuUirus, bibliop (it ilispalib, \j 
Spain, Jiib ignoi aiiee ul the siIV 
worm, and inisrepresc'iitations 
(‘oiieeniing the manulaelure of 
bilk, 8 

lsii.n(l on the culture of silk ; bis 
autboi 1 ^ long eoiisidered u i- 
qucstmriable, 130 


, J. 4 

r •, 

Jacquard, IVI , a pnicticaj weaver of 
Lvoiib, the invenlor of the Jac- 
quard loom, 2+4. 

Jacquard loom, the, adescrqition of, 
245, Alteration .anil improvement 
of, noticed and lewarded by the 
Society ot Arts, 25.3 Ariiitlier 

, alti^tation and improvement of, 
2.5) Obstarles to its original in. 
t» .duetion into Lyons, 257 

Jantc" I , 9 t England, rcqieaUt ho 
statute* forbidding the Engbbli 
citizeiih to wea/.sdk, pj.* EiuIim. 
A'rtirsto introduce' tlie re.irnig of 
silkworms "ill England, Jl). Anil* 
, into bis -Amanu n colonies, 31. 

Jennings, Mr, his iinpixc ('meats of 
the Jaeiju.irn mat liinet 2.5.5. 

Joncsj* ail eiiguie ru^ke| 7 , improves 
the draw 1)0 214 

Justinian, Emperor, 4 Sends cm- 
bassK's to Elasboan, king of 
Axumn and ICsimiphiens ; injures 
the silk trade by heavy duties, ID 
Takes theiii.iiiutaeture of bilk into 
hia own liaiids, 12. 


’ K. 

Keyslar, his tfecoiint of Nk? estima- 
tion in which English silk stock- 
ings were held at Naples, m 1730 , 
26 • 

K >s, the island ,of, silk umanufac- 
^iired in, at an early period, 5 . 

' Nbo 

, ] 

I 

Lea, Rev. William, of St John’s col- 
lege. Cambrulge, investor qf the 
stocking frame, 26. Goes’ to 
France by the iiivitalion of 
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Henry IVL , accompanied by seve- 
ral j{)uri'«^men ; estalilisbes his 
lodins at ibnieii; abaiiiluns hut 
establishments, dies in TariSj 27. 
Lemery, a- < oinmeniary on Pomet’s - 
^wotk, IJO. Abserts that bilk- 
worms have a medicinal virtue, 

ax; 

IjOv ^itine, a kind of silk, 12‘KS 
Lif^us enumerates t-even distinct 
bpeeics of the mulberry-tree, JU. 

Locke notices t)ie use of damask as 
aii*intv.irri|intable luxury, L''i4. 

Lombf, Mr., bf Uerby, erects a stu- 
pi'iidoiis tlirowiiiff' mill fin the 
rivc'r Derwent, at Derby, f>i 
London, the nuisery of the rtifiint 
branelK's of the sdk manufacture, 

A silk inaiuitactiirei* of, a 
fliiipfirativo statement ol-^he cost « 
of )*roa.dc-na|tIes at Lyons -and m 
London, driRvn up by, StS. 

Loom, the .simple, used iii wcavinp 
plain silks, destnbed, 21.'i Mode 
of its action, 2bi Mounting the 
loom dosenbed, 2?0. 

Jaioin eng ^e, Dutch, a description 
itf, 22U ChicHy used in Coventry*, 

O'JiP. 

Loins XT. said to have first mtro* 
diicJd silk into rram e, 'J2 ^ 

Liiei*a,'%roeades muiiuhu'lurtd in, 

'JHS , 

Lustio>,2‘)‘>.'' r , 

Linin'., tlu' greatest s’Jk roamifac- 
tnnng eit\ of Fr.ume, 15 laiw 
rate of wage<^ paid Tor* labour in. 


Macbiavpl, bis Memoirs of Cas- 
triii CIO Castnaeain, 2KS 
iJpigbiiis, Ins Anatomy of the 
t- ilk worm,'’ n4(. 

M.dta, the island of, .an establish, 
im'ut for the produce ol silk in ; 
attended with suceess, 4b 

Mamak, a Sogdinn prince, sent «8 
uiiflnissador the king^f Persia, 

•Mare^inuB AmmianuB, his dcscripw 
non of till* Serop, 4. 

Margaret, dai^htcr of Henry III. ^ 
ol England, marn^e of, with 
TATjfxander III. of Scotland; < 
English knights fippearMl at the ^ 
nuptials^n eointiscs of silk, 17. ' 

Mary,' iflie(*li of England, 'makes ./ 
law pr«!iibiting the mitadle classes • 
of English citiaens fromswreariiig 
sMk, t 

Maypt, Ins work on the culture of 
silk in the Ihrussian dominions, 


3S5 


38. His remarks on the mu V^rry ? 
tree, I)?. 

Mephitie air, prejudicial to £^lk. 
worms, 155. 

Mezeray relates attempts made to 
breeil silkwoiQhs in and near 
I*aris, 28. 

Milan, trade of, with Antwerp, 24. ' 
Mills, ♦hrowmg, eofistrueted and 
Avorkbd in several cities of Italy, 

20. Introduced in England, dS? 
Description of machinery, 197. 
Improvt'd eon.stnietionof those re- 
cently erertiMl in the neighbi.ur- 
hood of London, 20S. (ireat 
improvements of, in England, not- > 
adqitcd in other countries, 2(J9. * ' 

Modena, silkworms reared in, yield 
a revenue to th(> state ; its silk 
t (ice esteemed the lieft. in Lom- 
b.frdy, 10. 

Moi^cith, yj., of PoIIocksbaw, near 
fjTaJigow, ncreets the first power- 
loom that was applied to ^ the 
weaving of cbtton fabrics, 2ii7‘ 
Montpelier rirotw, prepared from <» 
spider sdk, I'/S. 

Moth, a dcbciiptKin of the roming 
forth of the ;* mamu r of its ex- 
tneakion, 117. The ti.iic it issues 
from its concealment, 152. 

MtiuUmg dl Silkworms desciibcd, 

DW. u» 

Mulhc'iry trees, destruction of, in 
(.’Inna, 1.5 Cultivation of, iij 
France, first confined toProvenee, 

' 10. Cultivation of, in DauphiniL, 
LanguedM.', Vivarais, Lyonnois, 
(iawony, and Siimtonge,' ;j 0. A 
ronsiderable iniumber of white 
mulberry trees piauted in Amc; 
ricjl* ;>(*. Grivsli of, in Malta', 
greater than in^aly ; growth of 
in St Helena, 42. On the culture 
of; difl'erent species of, describwl, 

94. White mulberry pi intcd in 
» Kflroi>Ci came originally from 
China ; tiivtoria mulberry not 
used for the^ nourishment of 
the Bilk worm, '9.5. Soil and sitii- 
atioTi most favourable for, 9d. 
Mariner of raising it from layers, 
from seed, iioin cuttings, 1(X). 
Chinoue manner of prui^ig and 
placing, 09. Ingrafting we surest 
method of obtaining lAtntious 
leaves from, 100. Nutritive quali- .k 
• ties of, 102. The manner of ptc- - 
scfVing the leaver; the qmm- 
tity which mav be taken from 
one tree in each 7 car,i 0 .?. This 
tree sarred to the tulkworm, 104. 
Muscle, the, galled the caterphiar 
o'Pkhe sea, 174 'I'hc jicwcr it pos- 
''esses of continually producing 
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new thrcails, 175. Silk nrouufccl 
ffoni, 177. 

Murcid, s£k miiiiuracturcrs there, 

ca. 


• % 

Nan-kin, inT>hina,it!$ inexhaustible 
'abundance ot silk, 18. * 

r Nantes, the edict of the revocation 
of, 51). Some of the conacqueaues 
of that measure, (K). 

Naples, it.s trade with Antwerp, Ck 
Neuman 11 , h is chemical excuniiiation 
of silk, :K)5. 

t Nollet, Mans , Ins account of the 
culture of silk in ’riiscany, li)l 
Norwich, ('(‘lebnited for its inunu- 
fdctureffif shawls, L'hU. r * 


O. . 

Opl»ianu.<i,* the Greek' poi't, descrip. 

tioii ot the. pinna by, 170. 
Orgaiixine, its prii'^ipal use, 197 
Org.uizininp:, expense of, in France; 
111 London , waste in the process' 
of making it, SIO. < 

OrtoleiiRi, an Italian ffcntlcman, 
sent to Gcor;'iti (o ^istruet Ce 
coloni»t6 in tiw'< Italian inodq of 
producing silk, Jk ^ 


P. < ‘ 

Famphila converts the silks of the 
Seres into transpb.cnt gauze, 5. 

pans, muiberr^^rees planted near. 

Park, Cholaea, <pfantcd with mul- 
berry trees, b3. 

Parliament, an act of, passed in 
176 1 , prohibiting the imiHirUtion 
of various descriptions of foi^w-igni 
silk goods into I.iiftaiid, 67. 

Peter the Great, of Uussia, causes 
mulberry. trees to be planted and 
cultivated in his dominions, 37 

Persia, tor centuries the channel ofl 
communication between Home 
and (phina ; its monopO^-' of the 
silk tr>/1e w’lth India and C'hiiia, 
a Frfn ishes silk.s to the inhabi- 
tants of Constantinople, 10. Two 

E lks sent to China from; they, 
over tiu* labours of the^nilk- 
m, II. Unite with the Chinese 
agiunst fie Tirks, 14. 

Persian, a very slight description of 
sf’.k, * - 

Piedmont, regulations and rc^^lric- 
tionsin, for procuring regula)^>'^y 


• t 

in size, and nnifomity in the 
working ol rnachjiil%'>niployc(l*iOr 
reeling silk, 19.J. Government of, 
* the oppressiveness and imiKilicy 

I Pinna, a description of, ’called the 
silkworm of the sea, 174. 'Sp'in- 
nnig organ of, 17 k Manner of 
forming its threads difl’ercnl flora 
land nibucts, 17f;. “ Its iV aer 

friend ” made the subject of 
jioetry, 177- The nature of tlieir 
alliam e ; tliese fish lound C'n the 
coabt of Provence and ItaU, and 
ui tUr Indian Oceitn, r^S Mjiiiicr 
of taking it; the threadb of, known 
torl:he ancients, 1«(). 

Pinnotores, a small species of crab, 
170i 

j Pliiiy inserts the silkworm to f.- u 
native of Kus, .0 I iis account of 
* the bilkworitj, 7 /Iis debcnptioii 
of the pinna, 170. 

Polo, M.irco, Ins account of Cam- 
balu, the royal city of Persia, IT. 
Pomicr, Mons., a treatise wiilten 
by him on engrafting, 

I'ope, mention inaile by hiiii of bro- 
cade, ( 

Poplins, the best quality of, manu. 

^ tactured m Dublin, iJOO. # 

FoiiM, chief druggibt to Jfv*)iiis le 
Grand, 129- 

,yower-lot)in, 2fi?. K'ohsiructcil by 
Mr. A(Ustip, ol Glu‘*gow, a nu^^el 
of winch is placed in the repo- 
sitory of tHe Society of Arts , a 
dt'^cripk'on of, Mode of its 
action, H.ind power-looms, 

272. Mjf Sadler’» invention, liTZ-k 
Keason/aguinst tnu use of powor- 
liMiins in silk weaving, 274 
Pullein, his directiuns for saving 
and pre[>dring the bceil of the 
mulberry tree, 07. An expori. 
lucnt by him, lUi. 


i, R. * 

Reanmur. M,, the celebrated aatu- 
ralibt, aG8. AppIVinteil by the 
Royal Aciulemy ot bcn*rHreh at, 
Paris, to enquire into the merits 
of bilk produced I® hpiders ; the 
* result of ens invAtigation, ViJ 
f PJib ob.scrvationb on musc les, J7.>. 
W Reel, a il ■scr^ntJm o( tlie, IM 
^Ifoeling deKcrilH'd, ]b2, l•-bt.lhll^b- 
1 ineiitb in France (or tiA:' < ui pose, 
i inferior to those ol Italy.,^ 

Rhodes,,. Mis-, of. ^'orkblnre, ITI 
Her expel iment f‘)f leqt'iiig b'h.- 
wontib on lettuce leaves, lis'k 
Ribands, plain, manner ol weaving 



• S2&. G^t improvement in, 2S9. 

K(]ua1 to the finest dcscriimon of 
foreign make, 230. • 

Richardii, an fbgcnioua silk weaver^ 
iin{irOves the draw-boy, 244 ^ 

^logcr 1 king of Sicily, loadij into 
f-tt]>tivity a considerable number 
'd' Greek silk weavers, whom lie 

• .settled 111 Palejmo, Id 
Unmans, supply most other iiarts of 

^rope with silk; possess the 
Id^i'd of silkworms, winch hail 
been transferred GOO years before 
Iroin the remotest puK of the 
East, 15. 

Rome, the high price of silk in, 9 
Rozier, Mons , exiicriinents of, 141. 

Recommends the usc ofainetalhc 
^vunductoib in silkworms’ ajiarL i 
„ nionts, 142. •. 

Ru.s^ia, esta|||i6hments in, for manff. 
facturing silk of native production. 


• 

§ Saniito, Marino, a Venetian, pub- 
lishes a work entitled “ Secrets of 
II* Faithful,” 21, • 

SariKhia, king .if, prohibitfthe ex. 

liortation of raw ||tk, G.5. 

Sai suet, dSscrlption of, 2*jG. ^ 

l^un, the inaiuier.iii %’hich it is 
made, 296. 

Saiivngues, Bossiol*dc; his experi. 
mi'iits a» the dessriH' of tieat 
which the silkworm can bear,J14. 
Schad'hauscia bilk manufactured 
• in, 5k • 

Scuttleiish a deadly foe of the pinna, 
178. 

Sc, the name for silk in the Chinese 
language, 4. 

Sce-liiig.bhee, consort of Hiung.tec, 
her observations on tlic silk pro. 
diiced by the worm, 4. , 

Sfk-cs, the- designation gf^en by the 
Greeks and Romans to the in- 
habitants of Sercinda, 4. 

Seri£a idcntital with S«einda, 4. 
Seraiula, part ot Indi.. lying bey ond 
the (ianges, 4. 

Sencuin, oAsitk, various accounts 
given by lAveral w«iter.s,as to how® 
It IS produced, 7. Appropriated ii^ 
lloine wholly wonion of rank# 


ti. 


wholly ^onion of ranl'w 

Shvtt^.',*a description of, 221. a 
Shutt]p-b(i\ dcscribed,^36. * \ 
Sicily, island o|^ quaiititybof silk ex. 

•portef^ann^lly trom, 

Singles, tlie most simple pioccss in 
silk throwing, 197. 

Smungling, impossible lo be pre- 


fix. S37 

* vented, 81. Moral evils aMeniAiig 

it, H5. • t . 

Sogdians wish to supply Persi* with 
silk, 13. 

Solomon’s tcnmlc, flo mention made 
of silk in tlic cmbellishiient of, G. 
Souflons, impertect cocoons, 148, • 
Spaim its prugrcsa*ln the manufac- 
tulf of mlk, 22. 

SpitalHeldb, a number of Freqph 
emigrants settle in, 60. 

Spinning of silkworms, preparations 
tor, 126. . 

Sjiiders, manner of producing their ^ 
webs ; the power they ])osscss of 
yroducing threads of d iff brent te^ 
grees of tenuity, 168. Bags, 169. 

• Small produce of silk from, 173 
^tamiton. Sir George^ his account 
*^hc silk manufacture in China, 
44. 

Sft ircori^, the military order of, the 
first riband that was attached to 
the dccAmtion of, itianufdctured 
trom the priKlucc ef the Achtuul^ 
colony 111 Russia, .38. 

St lieicn<i, island of, silkwonnb’ 
egg* bent to, 42 

Stoi^holm Journal gives an ac- 
count ot the growta of silk in 

• Swiiio^, 40. 

J^tovo-roomi, i^e of, 132. Tempera, 
tiue ot, J 

St Pierre, Loins.de, brings to i|f*r. 

fi'ctiun tlio aft ot making Wiiic, 

^ and the production of bilk at -New 
Bordeaux in (‘arolina; noticed 
by the Society ot Arts . presented 
by them igith their gold medal, 
and .1 premium, of .jO/., ilS. 

Sil^, time of u* earliest use ^n- 
known ; lirsi Adopted iii the East, 
Extensive inaiiutacture of, in 
I’ersia, I'yrc, and Berytus, 4. 
Wrought silk brought from Persia 
•by Alexander the Great, 6. Little 
known in Euroix* before the reign 
of AugusRi*, highly prized by the 
Romans, 8.* Heavy duties laid on 
by the emperor Justinian ; ribCb 
in price in Cniistantinoplcf lU. 
'iraile in, destioyed by Baichu,1.5. 
Aelfpted 111 England sjuirtly alter 
the conquest; success! M establish, 
ment ot, in Sicily, 17.Jp'ir.st intro- 
duced into France b> Louis X 1. * 
numerous cstablibhments for tlw 
^aroiluctioii ot, in^raiiada, 2‘J lin. 
provcnicnt of, in liiigland, 23: Be. 
comes cf nAti«ial i^iKirtance, 2.5. 

A very general maiiulacture in 
I'rani'C, ^'8 An act passed for 
^encouraging the growth of colo- 
nial, 33. An attempt to protluce 
^ silk in England, 40. Growth of^ 
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m S\/eden,40. Tliegrentestqu^ni 
tityof, produced ■in Nan.kin, 4'L 
Gi jwthof.conl] lied to the sou tliera 
proviiieeBoi France; amount of, 
iiniHirtcd into England from 
China, 4.'>. rrolulmiou of the ex- 
portation of, from ndtire,5lK Itaw 
silk iinporlf^ through France 
from Italy into EnglanC, i)l. 
aEuiitrings and alaniodes brought 
t(i great porfoetion in England, 
Various kinds ot, introduced by 
iliQ Frencii euugrantb into Eng- 
land, 60 High duty on.abandoncd, 
7(> Consequent great iiiiprove. 

% Tientsin the inanulacture of, 77. 
Duties chargeable u|k)ii thejin 
portation of, 01. N umber of brorrls 
obtaiued f,n the year in Ciiin^, 
101. Attempts to pruned?. - k 
fioindiflbrcnt animals. lt>7. Made 
fiom spiders* bag'i, ‘■•lanno'' of 
])re|iariiig, 170. Ituhan thrown, 
ii'gn protecting diity^on the im. 
portation o^; i eduction of duty 
on, 207. Englihl), throuii, im- 
proviHl quality, 2<I8. Manner of 
water! iig : of embussi ng, 2' 8 Pro- 
eesb for Inejuhuig,;j01. Chemical 
properties ot, A protection 
against malaria *, formerly used r ' 
a medicine, 30(>. electric pi^. 
pertu'b of, how lirbt discovered, 
d07. 

biUworm, the laoours of, wholly 
confined to the Cliuie.s(', until the * 
reign of the emperor Justinidn,4. 
INiiiy’b account of ; Aristotle’s ac- 
I'ouiit of, 7. Introciucwl into Con- 
.stantuiniile hy t{j|[o Perbian moiikb, 
‘11. Fi*d with tne leaves o'’ the 
w lid mulberry (vce, 12. Succt b^- 
fullv reared, in diil'erent par^ of 
(irn-cce, IJ Valuable breed of, 
alone possessed by the Romans, 
in i MO, 1,1. An attempt inadn to 
breed at the Tuile|;ics, Fontaine-* 
bleau, and the castle of Madrid, 
2P. Atternptb made in Enghind 
to brectl j (leeanic a subject of in- 
terest ill Virginia, Sj. In tn-orgia 
and iSoulh Carolina, 3,'i. Iteurcd 
bucceaifully at Baucnhuf|^ in Li- 
vonia (e-in attempt made to rear 
111 Uu^ta, 07. Reared in England 
as objects of curiu&ity and amuse- 
meiit, 42. Solely subsists on the 
i.aves of t^e mullierry tieaiiH^ 
'I'he number of broods aimiially 
reared if Asb* in the Isle of 
Trance, and in Tubcatiy, 101. Its 
sciall desii'e*of lucpuiolioii, RH’ 
A description of, al^r mouUf.ig, 

1 10. bpmniug.a description of,l 11. 
Cuutit Daiidolo's account of t e 


various changes of, 1 13. Sudden 
tiansitinns Crom cold^r> heat in- 
jurioiib to; Dr. Anderson’s account 
of the evolutions 114 lycngth 

f of, at different ages, 110. , Injup- 
ouhly afiected by change ol *cli. 
mate; varieties of, 120. M^kle 
ot 1 earing, in China; sometimes 
rearwl on trees, 12.J. Situatiotj of 
rearing rooms ; number of mt^Js 
in the daj , nct'Chsity of prevefit- 
irig damp, 125. Clcanlirioss r^ces- 
sury in tne rearing of, 126. S.Siee 
allotti^ to, 126. Ruilditig em- 
ployeoiii India for the rearing of, 
127. rMoilc of rearing in Eurojie ; 
great degree of carefulne.ss r(‘- 
quirc^ in the rearing ot, 128. 
Absurdities formerly believed 
coiiceriwing, 12'). Manner ol con- 
* voying to a considerable distanec, 
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apartments allotted to them in 
cottages ; ill vifeetj^ wbicli arise to 
their attendants, 150 AttemjiLs 
made to siilsstitute other food i r 
iuulber-;,le.'i.'e'., Kil. 
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merits of different kinds ot iiou- 
rishiucnl tor .«ilkwormb, 162 
Sweden, an attempt made to rear 
Silkworms in, 40 
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SlJ* Indian, manner of ; figure, 
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Wellt'r dwovers 
ciple,” 
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